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27D7>@EI@H ,D;G@AEFEJBEH ! 1@9A 6<88<G
N^\^bo^]8 ]Zm^ - =\\^im^]8 ]Zm^
,8HIG79I Pabl iZi^k bgmkh]n\^l Zg bgghoZmbo^ _kZf^phkd _hk ]^\blbhg fZdbg` [r bg]bob]nZel pbma
bg\hglblm^gm ik^_^k^g\^l- LkZ\mb\^l+ Zllh\bZmbhgl h_ bg]bob]nZel pbma Z ik^_^k^g\^ l^m laZk^] [r bml
f^f[^kl+ ikhob]^ \hgm^qm Zg] ngb_r ik^_^k^g\^l Z\khll Zg ^\hghfr lh maZm ]^\blbhg,fZd^kl Zk^
lbmnZm^] bg lh\bZe Zg] ^\hghfb\ lmkn\mnk^l- Knk _kZf^phkd fh]^el ma^ mbf^ ^ohenmbhg h_ \^kmZbg
Zmmkb[nm^l+ ^f^k`bg` _khf ma^ ikZ\mb\^ _kZf^phkd+ maZm `ho^kg bg]bob]nZel' ]^\blbhgl Zg] ma^bk
bgm^km^fihkZe oZkbZmbhg- = gho^e _^Zmnk^ bl maZm ik^_^k^g\^l Zk^ Z[e^ mh kZgd hma^k ik^_^k^g\^ l^ml
pbmahnm ma^ g^^] mh Z``k^`Zm^ ma^f- Eglm^Z]+ ma^ l^e^\mbhg h_ Z ik^_^k^g\^ l^m bl mk^Zm^] Zl Z ]^\blbhg
bg bml hpg kb`am- Knk _kZf^phkd ^qieZbgl ]^\blbhg fZdbg` iZkZ]hq^l ln\a Zl ma^ ]blihlbmbhg ^!^\m
Zg] Z`^g\r \hlm \hglb]^kZmbhgl maZm Zk^ _k^jn^gmer ^g\hngm^k^] bg ma^ [^aZobhnkZe "gZg\^ Zg]
^\hghfb\l ebm^kZmnk^-
0<LKEG;H bgm^km^fihkZe \ahb\^ " mbf^,bg\hglblm^gm ik^_^k^g\^l " fnembie^ l^eo^l " ]blihlbmbhg
^!^\m " ]^\blbhg ma^hkr
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0 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
% /DIGE;J9I@ED
Pbf^,bg\hglblm^gm [^aZobhnk bl Z ia^ghf^ghg p^ee,]h\nf^gm^] bg ma^ "^e]l h_ [^aZobhnkZe ^\h,
ghfb\l Zg] "gZg\^- Obg\^ ma^ l^fbgZe lmn]r h_ PaZe^k (0870)+ Z lb`gb"\Zgm ohenf^ h_ ^fibkb\Ze
phkd (=bgleb^ 0881; DZkkbl Zg] HZb[lhg 1/01; HZb[lhg 0886; Hhp^glm^bg Zg] Lk^e^\ 0881) lahpl
maZm ^\hghfb\ Z`^gml Ziier oZkrbg` ]^\blbhg,fZdbg` kne^l Zg] Z\m bg Z ]b!^k^gm fZgg^k ]^i^g]bg`
hg ma^ mbfbg` h_ iZrh!l-# A!hkml mh ^qieZbg ln\a bgm^km^fihkZe [^aZobhnkZe mkZbml nmbebl^ Z pb]^
kZg`^ h_ fh]^eebg` m^\agbjn^l pbma ari^k[heb\ Zg] jnZlb,ari^k[heb\ ]bl\hngmbg` (>e^b\akh]m ^m Ze-
1//8; DZko^r 0878; HZb[lhg 0886; O\ahem^g Zg] N^Z] 1/0/) Zl p^ee Zl fhg^mZkr ]bl\hngmbg` kZm^l
(Jhhk 1//8) Zfhg`lm ma^ fhlm ik^oZe^gm hg^l- Kma^k ZiikhZ\a^l _khf ma^ "^e] h_ [^aZobhnkZe
^\hghfb\l nmbebl^ \nfneZmbo^ ikhli^\m ma^hkr (Po^kldr Zg] GZag^fZg+ 0881) Zg] ^qieZbg mbf^,
bg\hglblm^gm \ahb\^l nlbg` Zem^kgZmbo^ ikh[Z[bebmr p^b`ambg` \hfihg^gml Zg] lab_ml bg ma^ e^o^e h_
ma^ k^_^k^g\^ ihbgm h_ ikhli^\m ma^hkr (>Zkl^`arZg ^m Ze- 1/02; Dn Zg] O\hmm 1//6; Ghls^`b Zg]
NZ[bg 1//8; LZ`^e 1/02; Or]ghk 1/0/)- A\hghfb\ Z`^gml ma^k^_hk^ Zii^Zk mh ^qab[bm a^m^kh`^g^hnl
ik^_^k^g\^l ln[c^\m mh Z gnf[^k h_ ^g]h`^ghnl \aZkZ\m^kblmb\l maZm Zk^ mbf^,]^i^g]^gm Zm Zee lmZ`^l
h_ Zg bg]bob]nZe'l eb_^-
Jhg^ma^e^ll+ gh ikbhk lmn]b^l aZo^ Zmm^fim^] mh ^qiehk^ ma^ oZkrbg` khe^ h_ bg]bob]nZe lh\bZe
'b]^gmbmr' Zg] 'l^e_,bfZ`^' hg bgm^k,m^fihkZe [^aZobhnk pbma k^`Zk]l mh ^\hghfb\ ]^\blbhg,fZdbg`-
Pabl iZi^k "eel mabl `Zi [r bgmkh]n\bg` Z gho^e ZiikhZ\a _hk fh]^eebg` a^m^kh`^g^hnl ik^_^k,
^g\^l Zg] mbf^,bg\hglblm^gm [^aZobhnk maZm f^k`^l mph bfihkmZgm lmkZg]l h_ ma^ ebm^kZmnk^9 ma^
phkd hg ^\hghfb\l h_ 'b]^gmbmr' (=d^keh_ Zg] GkZgmhg 1///+ 1//4)$ Zg] maZm hg fnembie^ l^e_,
fh]^el pab\a Zk`n^l maZm Z ]^\blbhg fZd^k bl Z \hee^\mbhg h_ ihllb[er ]b!^k^gm l^eo^l [nm Z\ml bg Z
\hgm^qm,]^i^g]^gm fZgg^k (=f[knl Zg] Nhs^g 1/04; ?aZmm^kc^^ Zg] GkblagZ 1//8; ?a^k^iZgho
^m Ze- 1/02; Aok^g Zg] Kd 1/00; Ck^^g Zg] DhcfZg 1//6; Ck^^g Zg] DhcfZg 1/04; IZgsbgb Zg]
IZkbhmmb 1//6)- =\\hk]bg` mh hnk _kZf^phkd+ bg]bob]nZel Zk^ lbfnemZg^hnler f^f[^kl h_ l^ml h_
Zllh\bZmbhgl h_ i^hie^+ maZm k^_^k mh Zl ikZ\mb\^l+% ^Z\a pbma Zg Z\mbobmr Zg] Z laZk^] lrlm^f h_
oZen^l Zg] [^eb^_l- =g bg]bob]nZe'l lmZm^ h_ fbg] bl+ bg iZkm+ Z \hfihlbmbhg h_ ma^ `hh]l h_ ma^
ikZ\mb\^l ma^ bg]bob]nZe [^ehg`l mh- >r ^qm^g]bg` =d^eh_ Zg] GkZgmhg'l (1///) Zk`nf^gm+ mabl
_hkf h_ [^ehg`bg` Zg] ^li^\bZeer ma^ ]^`k^^ h_ ma^ [^ehg`bg` ]^m^kfbg^l (b) bg]bob]nZe \ahb\^l Zg]
(bb) \ahb\^l Zm Zg Z``k^`Zm^ e^o^e- Dhp^o^k+ Zeb`gf^gm pbma hg^ hk Zghma^k ikZ\mb\^.Zllh\bZmbhg bl
$ ?aZkZ\m^kblmb\ ^qZfie^ h_ ln\a Z \Zl^ bl maZm h_ bg]bob]nZe \ahb\^l hg i^glbhg&l ohengmZkr \hgmkb[nmbhgl pa^k^
ikbhk Zg] \nkk^gm ebm^kZmnk^ ho^kpa^efbg`er ln``^lml Zg bgm^km^fihkZe k^eZmbhglabi [^mp^^g \nkk^gm Zg] _nmnk^
\hglnfimbhg Zg] bgo^lmf^gm,
% =d^keh_ Zg] GkZgmhg '0...( ln``^lm maZm bg]bob]nZel ]bk^\mer h[mZbg nmbebmr _khf ma^bk b]^gmbmr Zg] ma^ [^aZobhnk
]^fZg]^] [r maZm l^gl^ h_ [^ehg`bg`, Pabl [^aZobhnk k^jnbk^l bginml* Zg] hma^k `khni f^f[^kl \Zg ni mh Z ihbgm
a^ei ^g_hk\^ `khni [^aZobhnkZe bginm ghkfl,
& Pa^ \hg\^imnZe _kZf^phkd h_ obkmn^l* `hh]l Zg] ikZ\mb\^l pZl bgmkh]n\^] bg ma^ "^e] h_ lh\bheh`r Zg] lh\bZe
bgm^kZ\mbhg [r IZ\bgmrk^ '/763(,
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 1
mbf^,bg\hglblm^gm ln[c^\m mh ma^ \hgmbgnhnl \aZg`^ h_ bg]bob]nZel' f^gmZe _kZf^ Zl ln``^lm^] [r
ma^ ikhli^\m ma^hkr h_ GZag^fZg Zg] Po^kldr (0868)-
D^g\^+ ma^ \hgmkb[nmbhg h_ mabl iZi^k bl mph_he]- Bbklm+ ngebd^ ikbhk lmn]b^l hg bgm^km^fihkZe
\ahb\^ Zg] a^m^kh`^g^hnl ik^_^k^g\^l maZm Zk^ \hgm^qm,]^i^g]^gm+ p^ fh]^e a^m^kh`^g^hnl ik^_,
^k^g\^l Z\khll bg]bob]nZel nlbg` ma^ ghmbhg h_ Zem^kgZmbo^ [nm lbfnemZg^hnler,^g`Z`bg` 'ikZ\mb\^l'
pbma ma^ eZmm^k k^#^\mbg` ma^ pb]^k li^\mknf h_ Zmmkb[nm^l maZm \hfikbl^l Zg ^\hghfb\ Z`^gm'l 'b]^g,
mbmr'- Pabl gho^e fh]^eebg` _kZf^phkd bl ngbjn^ Zl bm ikhob]^l Z \hgm^qm bg pab\a ma^ \hfie^qbmr
h_ bg]bob]nZe ]^\blbhgl \Zg [^ _hkfZebs^] Zg] ^qiehk^] bg Z fZgg^k maZm bgm^`kZm^l Zli^\ml h_ [hma
\eZllb\Ze nmbebmr ma^hkr Zg] ikhli^\m ma^hkr+ a^g\^ Z[kb]`bg` ma^l^ mph ma^hk^mb\Ze ikhihlbmbhgl-
=l ln\a+ hnk fh]^e \Zg [^lm ^qieZbg+ pbma fbgbfZe Zllnfimbhgl hg ma^ ng]^kerbg` \hg]bmbhgl+
ma^ l^^fbg`er bkkZmbhgZe Zg] bg\hglblm^gm ik^_^k^g\^l h_ ma^ lhkm _k^jn^gmer ^g\hngm^k^] bg k^Ze,eb_^
]^\blbhgl Zg] pab\a Zk^ ^qm^glbo^er ]h\nf^gm^] bg ma^ [^aZobhnkZe "gZg\^ ebm^kZmnk^+ _hk ^qZf,
ie^ ]blihlbmbhg ^!^\m (>Zk[^kbl Zg] Tbhg` 1/01; K]^Zg 0887; Oa^_kbg Zg] OmZmfZg 0874; S^[^k
Zg] ?Zf^k^k 0887)+ Z`^g\r \hg#b\m (@bmmfZgg Zg] IZn` 1//6; F^gl^g 1//4)+ Zg] bgm^km^fihkZe
]^\blbhg,fZdbg` (@Zl`nimZ Zg] IZldbg 1//4; Lk^e^\ 1//3; N^Z] Zg] N^Z] 1//3; OZrfZg Zg]
Kg\ne^k 1//8)-
O^\hg]+ ngebd^ ikbhk lmn]b^l hg fnembie^ l^e_,fh]^el maZm ^qiehk^ bg]bob]nZe ]^\blbhg,fZdbg`
bg blheZmbhg (=f[knl Zg] Nhs^g 1/04; Aok^g Zg] Kd 1/00; IZgsbgb Zg] IZkbhmmb 1//6)+ bg hnk
iZi^k Yfnembie^ l^eo^l' Zk^ ^\hghfr,pb]^ khe^l laZk^] [r+ ihm^gmbZeer+ fZgr bg]bob]nZel- S^ Zk^
ma^k^_hk^ fh]^eebg` bg]bob]nZel pbmabg Zg ^\hghfr+ kZma^k maZg bg blheZmbhg _nkma^k ^qm^g]bg` ma^
phkd h_ =f[knl Zg] Nhs^g (1/04)- Obg\^ ]b!^k^gm bg]bob]nZel [^ehg` mh ]b!^k^gm l^ml h_ ikZ\mb\^l+
ik^_^k^g\^l Zk^ ma^k^_hk^ a^m^kh`^g^hnl Z\khll Zg ^\hghfr- Eg hnk ikZ\mb\^ _kZf^phkd+ Z``k^`Zmbhg
bl lbfier Z ikhc^\mbhg hg mh Z lbg`e^ ikZ\mb\^ `hh]+& Z ikh\^ll p^ k^_^k mh+ Zl bm bgoheo^l Z \ahb\^
[^mp^^g `hh]l+ Zl Zg ^mab\Ze ]^\blbhg- Pa^ ^qblm^g\^ h_ ma^l^ ^mab\Ze ]^\blbhgl bl Z ]blmbg`nblabg`
_^Zmnk^ h_ ma^ ikZ\mb\^ _kZf^phkd; ma^r Zk^ \hgm^qm,]^i^g]^gm+ ^g]h`^ghnler ]^"g^]+ Zg] ma^r
Zk^ _hkfZeer fh]^ee^] _hk ma^ "klm mbf^ bg ma^ ebm^kZmnk^-'
Pa^ k^fZbg]^k h_ mabl iZi^k bl hk`Zgbs^] Zl _heehpl- O^\mbhg 1 ik^l^gml ma^ lh\bZe Zg] ^\hghfb\
_kZf^phkd- @^\blbhg fZdbg` bl ^qZfbg^] bg l^\mbhg 2- O^\mbhg 3 beenlmkZm^l ahp hnk ikhihl^]
'ikZ\mb\^,[Zl^]' ]^\blbhg fZdbg` _kZf^phkd \Zg [^ nl^] Zl Z mhhe mh ^qieZbg ma^ \Zl^l h_ ma^ ]bl,
' Sa^k^ &`hh]& ]^ghm^l Z laZk^] oZen^ lrlm^f Zg] ghm Z iarlb\Ze `hh],
( Pa^ nl^ h_ Zg ^mab\Ze kne^ _hk Z``k^`Zmbhg bl _ng]Zf^gmZeer ]b!^k^gm mh ma^ gnf^khnl Z``k^`Zmbhg kne^l nl^] bg
^qmZgm ebm^kZmnk^, Bhk ^qZfie^* oZkbhnl lmn]b^l Z]]k^ll \hgm^qm+]^i^g]^gm ik^_^k^g\^l [r fh]b_rbg` ma^ fh]^eebg`
_kZf^phkd hk Z ik^_^k^g\^ Z``k^`Zmbhg kne^, Ck^^g Zg] DhcfZg '0..5* 0./3( nl^ Z fhghmhgb\ Z``k^`Zmbhg kne^
pbma hk]bgZe ik^_^k^g\^ kZgdbg`l9 =f[knl Zg] Nhs^g '0./3( nl^ Z [^lm \hfikhfbl^ Z``k^`Zmbg` kne^9 IZgsbgb Zg]
IZkbhmmb '0..5( nl^ Z l^jn^gmbZe ikh\^]nk^ mh ^ebfbgZm^ ln[himbfZe Zem^kgZmbo^l Zg] ?aZmm^kc^^ Zg] GkblagZ '0..7(
nl^ Z ]nZe+l^e_ ]^\blbhg fZdbg` fh]^e
2 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
ihlbmbhg ^!^\m Zg] ma^ mrib\Ze Z`^g\r \hg#b\m ]nkbg` f^k`^kl Zg] Z\jnblbmbhgl; pabe^ l^\mbhg 4
]bl\nll^l ma^ k^lneml h_ hnk lbfneZmbhg- Pa^ iZi^k \hg\en]^l bg l^\mbhg 5-
& 5?< CE;<BB@D> =G7C<KEGA
S^ Z]him ma^ _heehpbg` ik^fbl^l9
0- Lk^_^k^g\^l Zk^ mhmZe hk]^kbg`l ^qik^ll^] obZ nmbebmb^l-
1- Lk^_^k^g\^l kZgd ghm hger lmZm^l bg Zg ng]^kerbg` lmZm^ liZ\^ [nm Zelh kZgd hma^k ik^_^k^g\^l-
2- Em bl ihllb[e^ mh ]^m^kfbg^ pa^g ng]^kerbg` lmZm^l Zg] ik^_^k^g\^l Zk^ g^Zk mh hg^ Zghma^k-
3- Lk^_^k^g\^l maZm `bo^ lbfbeZk kZgdbg`l bg lbfbeZk lmZm^l Zk^ \ehl^ mh hg^ Zghma^k-
Pa^l^ ik^fbl^l Zk^ fh]^ee^] [r Zllnfbg` maZm9
0- Pa^ ng]^kerbg` lmZm^ liZ\^ # bl Z Dbe[^km liZ\^ ho^k ma^ k^Zel+ pbma bml gZmnkZe f^mkb\+ Zg]
1- Lk^_^k^g\^l Zk^ bg 1 < ?$7 (#)+ ma^ p^b`am^] ?
$ liZ\^ hg # pbma Z lnbmZ[e^ p^b`am _ng\mbhg
O 9 # + ! h[^rbg`
.
#
O (V) IV 3 0-
1 bl Z Dbe[^km liZ\^ Zg] bl \Zghgb\Zeer l^e_,]nZe- Sbma Zg ZiikhikbZm^ \ahb\^ h_ O ma^ _hkfneZmbhg
bg\en]^l \Zl^l pa^k^ K , 1 bl ebg^Zk hk h_ \eZllb\Ze nmbebmr _hkf- Eg ma^l^ \bk\nflmZg\^l Z ik^_^k^g\^
K , 1 ]^m^kfbg^l Z kZgdbg` hg 1 obZ ma^ \Zghgb\Ze blhfhkiablf [^mp^^g 1 Zg] 1" Zg] \ehl^g^ll
bl f^Zlnk^] [r f^mkb\l bg]n\^] [r ma^ Dbe[^km liZ\^ lmkn\mnk^- Eg fhk^ ]^mZbe+ ma^ \Zghgb\Ze
blhfhkiablf [^mp^^g 1 Zg] 1" fZil K , 1 mh K" , 1" pa^k^ _hk Zee L , 1+ K"(L) < 8K2 L9- Pa^g
ng]^k ma^ kZgdbg` '4 bg]n\^] [r K2 K# '4 K$ b_ Zg] hger b_ K
"(K#) < 8K2 K#9 ' 8K2 K$9 < K
"(K$)-
OZr maZm K2 L , 1 Zk^ 0,\ehl^ b_ _hk Z `bo^g 0 5 / ma^k^ ^qblml % 5 / ln\a maZm ;K (F) ! L (G); 3 0
pa^g^o^k ;F ! G; 3 %- Eg iZkmb\neZk b_ K2 L , 1 Zk^ 0,\ehl^ ma^g ;K (F) ! L (F); 3 0 _hk Zee F , #-





;K (V) ! L (V);
$
O (V) IV 3 0$+ lh K Zg] L Zk^ pbmabg 0 bg 1- Pabl
ln[lmZgmbZm^l ik^fbl^ 3- Ph [^ \hglblm^gm pbma IZ\Egmrk^ (0874)+ Zg] pbma nmbebmZkbZgblf+ pa^k^
Z V`hh]% bl Z fhkZe lrlm^f maZm ^gZ[e^l hnm\hf^l mh [^ kZgd^]+ p^ k^_^k mh ik^_^k^g\^l bg 1 Zl
`hh]l- Bhk ma^ fhf^gm p^ e^Zo^ # bg]^m^kfbgZm^- S^ Zllnf^ Z ihineZmbhg B h_ A bg]bob]nZel-
Eg]bob]nZel ^g`Z`^ bg Z\mbobmb^l pab\a \Znl^ lmZm^l mh _heehp mkZc^\mhkb^l bg #- Skbm^ / _hk ma^
liZ\^ h_ Z\mbobmb^l- / bl Zelh fh]^ee^] Zl Z Dbe[^km liZ\^-
1-0 LkZ\mb\^l+ Z\mbobmb^l+ Zg] `hh]l
Pa^ [Zlbl h_ hnk _kZf^phkd bl ma^ ghmbhg h_ Z ikZ\mb\^-(
) Pabl bl \^gmkZe mh IZ\Egmrk^ '/763(* Zemahn`a abl iabehlhiab\Ze i^kli^\mbo^ \hgmZbgl gh fZma^fZmb\Ze ^e^f^gml,
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 3
.<"D@I@ED % * >@02B824 8A 0 B@8>94 T < (D2 F2 K) E74@4 D & B # F , /# K , 1%
Skbm^ A> < ;D; _hk ma^ gnf[^k h_ bg]bob]nZel bg T- D bl ma^ ihineZmbhg h_ bg]bob]nZel bg ma^
ikZ\mb\^-
.<"D@I@ED & * >@02B824 AB@C2BC@4 =D4@ B 8A 0 A4B " < 6(D2 F2 K)7 & 3 < B (B ) # / # 1 E74@4
B (B ) 8A B74 >=E4@ A4B =5 B -
= ikZ\mb\^ lmkn\mnk^ ]^"g^l ma^ Z\mbobmb^l Zg] `hh]l (ik^_^k^g\^l) bg Zg ^\hghfr- AqZfie^l h_
ikZ\mb\^l Zk^ "kfl+ _Zfbeb^l+ Zg] lh\bZe `khnil-) E_ T , " ma^g T bl h_ ma^ _hkf T < (D>2 F>2 K>) _hk
D> & B - Pa^ ikZ\mb\^ Z\mbobmr F> bl ng]^kmZd^g [r bg]bob]nZel R , D bg _nkma^kZg\^ h_ ma^
ikZ\mb\^ `hh] K>+ maZm bl+ mh k^Z\a lmZm^l bg # maZm Zk^ kZgd^] ab`a^k ng]^k K>- Skbm^
"/ < 6T , " ; D> < D7 _hk ma^ l^m h_ ikZ\mb\^l [Zl^] hg D & B -
.<"D@I@ED ' -=@ R , B # "; % "%;& 0@4 R"A >4@A=<09 >@02B824A# B74 A4B =5 >@02B824A E7=A4
;4;14@A78> 8A >@428A49G B74 8<38D83C09 R , B %
.<"D@I@ED ( -=@ R , B # 3"; < 2
;$/
"/ < 6T , " ; R , D>7 8A R"A >0@B828>0B8=< >@02B824A $ B74 A4B
=5 >@02B824A B70B R 149=<6A B=%
"; k^ik^l^gml R'l i^klhgZe Z\mbobmb^l Zg] bgm^kgZe ilr\aheh`b\Ze lmZm^l- S^ aZo^ 3"; < "; 4 "!;
pa^k^ "!; <
4
T , 3"; ; ;D>; ( 15 bl ma^ l^m h_ ikZ\mb\^l \hgmZbgbg` R pab\a aZl f^f[^kl hma^k
maZg R- "!; \hglmbmnm^l R'l lh\bZe b]^gmbmb^l9 `khnil h_ _Zfber Zg] _kb^g]l+ f^f[^klabi h_ \en[l
Zg] lh\b^mb^l+ phkd `khnil+ 4B 24B4@0-
Skbm^ F>&; _hk ma^ Z\mbobmr ng]^kmZd^g [r R bg ikZ\mb\^ T , 3"; lh maZm F> < -;$/% F>&;- R'l mhmZe





Em bl ^Zlr mh fh]^e oZkbhnl b]^Zebs^] iZkZ]b`fl-
* Ph maZm ^qm^gm* ikZ\mb\^l k^ik^l^gm _Z\^ml h_ bg]bob]nZel& b]^gmbmr, Eg]bob]nZe&l khe^l bg ikZ\mb\^l fZr ghm [^
]blmbg\m9 ma^r \Zg ho^keZi hk ^o^g \hg#b\m pbma hg^ Zghma^k, Pabl bl ghm ]b!^k^gm mh ma^ fZbg ik^fbl^l bg fnemb+l^e_
fh]^eebg`, =l =f[knl Zg] Nhs^g '0./3 i,//17( ihbgm hnm WEg Zg bgmkZi^klhgZe \hgm^qm*l^eo^l k^ik^l^gm ma^ @I&l
\hg#b\mbg` fhmboZmbhgl hk ikbhkbmb^l,$
+ Eg k^Zebmr 1&l Z\mbobmb^l \Zgghm mZd^ ieZ\^ lbfnemZg^hnler, S^ bgm^kik^m ma^f Zl [^bg` liebm l^jn^gmbZeer mahn`a
mbf^ pa^k^* ahp^o^k* ma^ mbf^ l\Ze^l Zk^ lfZee ^ghn`a lh maZm hg^ fZr k^`Zk] ma^ Z\mbobmb^l Zl mZdbg` ieZ\^
lbfnemZg^hnler,
4 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
0- " < 6(B2 F2 K)7- = lh\b^mr pbma Z lbg`e^ \hffhg ikZ\mb\^+ mh pab\a ^o^kr bg]bob]nZe [^ehg`l-
Oh\b^mr bl ahfh`^ghnl-
1- " < 6(B2 F#2 K#) 2 1 1 1 2 (B2 F92 K9)7- = lh\b^mr pbma l^o^kZe \hffhg ikZ\mb\^l; ^o^kr bg]bob]nZe
[^ehg`l mh ^o^kr ikZ\mb\^- Eg]bob]nZel fZd^ ]^\blbhgl Z\\hk]bg` mh hg^ h_ l^o^kZe ]b!^k^gm l^ml
h_ ik^_^k^g\^l- Oh\b^mr bl ahfh`^ghnl pbma fnembie^ ik^_^k^g\^l-
2- " <
4
(B2 F2 K) 2 6(6R7 2 F;2 K;)7;$,
5
- = lh\b^mr pbma hg^ \hffhg ikZ\mb\^+ mh pab\a ^o^kr
bg]bob]nZe [^ehg`l+ Zg] Z i^klhgZe ikZ\mb\^ _hk ^o^kr bg]bob]nZe- Eg]bob]nZel aZo^ a^m^kh`^g^hnl
ik^_^k^g\^l+ [nm g^o^kma^e^ll fZr Zelh fZd^ ]^\blbhgl Z\\hk]bg` mh Z laZk^] l^m h_ ik^_^k^g\^l-
3- " < 6(B#2 F#2 K#) 2 1 1 1 2 (B92 F92 K9)7 pa^k^
2
5,#&%%%&9
B5 < B Zg] B5 5 B6 < -+ M -< N- = lh\b^mr
pahl^ f^f[^kl Zk^ iZkmbmbhg^] bgmh Z gnf[^k h_ ]blchbgm ikZ\mb\^l+ ^Z\a pbma Z ]blmbg\m l^m
h_ ik^_^k^g\^l- Pabl k^ik^l^gml `kZgneZk a^m^kh`^g^hnl ik^_^k^g\^l pab\a fZr+ _hk bglmZg\^+
\hkk^lihg] mh ]b!^k^gm Zmmbmn]^l mh kbld+ ]b!^k^gm ihebmb\Ze hk \nemnkZe Zee^`bZg\^l+ hk ]b!^k^gm
[kZg] ehrZemb^l-
4- " < 6(B2 F#2 K#) 2 1 1 1 2 (B2 F92 K9)7 pa^k^ B < 6R7 aZl Z lbg`e^ f^f[^k- = lh\b^mr pbma Z lbg`e^
k^ik^l^gmZmbo^ bg]bob]nZe pah aZl fnembie^ a^m^kh`^g^hnl ik^_^k^g\^l-
Pa^ _kZf^phkd bl #^qb[e^ ^ghn`a mh fh]^e fZgr ]b!^k^gm [^aZobhnkZe Zg] lh\b^mZe iZmm^kgl r^m+
Zl p^ beenlmkZm^ bg l^\mbhg 3+ hi^g mh jnZgmbmZmbo^ bgo^lmb`Zmbhg-
1-1 OmZm^l h_ fbg]
Bng]Zf^gmZe mh hnk _kZf^phkd bl ma^ b]^Z maZm bg]bob]nZel aZo^ Zg bgm^kgZe lmZm^ maZm p^ k^_^k
mh Zl ma^bk lmZm^ h_ fbg]- Bhk ^Z\a T , 3"; ma^k^ Zk^ mak^^ iZkZf^m^kl \hgmkb[nmbg` mh R'l lmZm^ h_
fbg]9 ^g`Z`^f^gm+ ^q\^ee^g\^+ Zg] lZeb^g\^-
LkZ\mb\^ f^f[^kl aZo^ oZkrbg` e^o^el h_ \hffbmf^gm mh ma^ ikZ\mb\^l ma^r [^ehg` mh- = f^f[^k
R , D> h_ Z ikZ\mb\^ T aZl Z e^o^e h_ ^g`Z`^f^gm 0;&> , U/2 0W ) ! bg T- 0;&> k^ik^l^gml R'l ng]^kerbg`
]^`k^^ h_ \hffbmf^gm mh T- E_ 0;&> < / _hk lhf^ ikZ\mb\^ T+ R , D>+ ma^g R'l \hffbmf^gm mh T bl
ink^er ghfbgZe; b_ 0;&> < 0 ma^g R bl _neer ^g`Z`^] Zg] \hffbmm^] mh ma^ ikZ\mb\^- Eg Z "kf T+
0;&> \Zimnk^l R'l fhmboZmbhg mhpZk]l ma^ "kf- S^ lniihl^ maZm ^o^kr bg]bob]nZe R aZl Z fZqbfnf





; + k^ik^l^gmbg` ma^bk \ZiZ\bmr _hk lh\bZe Zg]
bgm^ee^\mnZe bgm^kZ\mbhg- O^m 0; <
4
0;&> ; T , 3";5-
Bheehpbg` IZ\Egmrk^ (0874) p^ lniihl^ maZm _hk ^o^kr T , 3"; ma^k^ bl Zg ^q\^ee^g\^ .;&> ,
U/2 0W ) !- .;&> k^ik^l^gml R'l ikh"\b^g\r bg inklnbm h_ K>+ ^!^\mbo^er ma^ fZm\a [^mp^^g F>&; Zg]
K- O^m .; <
4
.;&> ; T , 3";5-
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 5
Ao^kr T , 3"; aZl Z \nkk^gm bff^]bZm^ ]^`k^^ h_ lZeb^g\^ pbma R+ P;&> , !! ) !- Pa^ l^m
P; <
4
P;&> ; T , 3";5 ieZrl Zg bfihkmZgm khe^ bg R'l ]^\blbhg fZdbg` ikh\^ll-
.<"D@I@ED ) /74 AB0B4 =5 ;8<3 =5 R , B 8A B74 B@8>94 @; < 60;2 .;2 P;7% /74 2=9942B8D4 AB0B4
=5 ;8<3 8A @ < 6@; ; R , B 7%
S^ mk^Zm 0; Zl Z ]^\blbhg oZkbZ[e^ ng]^k ma^ \hgmkhe h_ R; P; Zg] .; ^oheo^ ^g]h`^ghnler
+-
1-2 A\hghfb\l Zg] ikh]n\m ]nZeblf
S^ ^qm^g] ma^ ghmbhg h_ Z ikZ\mb\^ mh bg\en]^ ^qieb\bm ^\hghfb\ ^e^f^gml+ lh maZm bg]bob]nZel Zg]
ikZ\mb\^l [^\hf^ ^\hghfb\ Z`^gml- S^ lniihl^ maZm Z\mbobmb^l Zg] `hh]l Zk^ ikh]n\mbo^9 Z\mbobmb^l
`^g^kZm^ '[^g^"m' Zg] `hh]l `^g^kZm^ '^lm^^f'- >^g^"m k^ik^l^gml Z mZg`b[e^+ fZm^kbZe+ ikh]n\m-
Alm^^f k^ik^l^gml Zg bgmZg`b[e^+ bffZm^kbZe+ p^ee,[^bg` _^em [r bg]bob]nZel makhn`a Zllh\bZmbhg
pbma Z `hh]- >^g^"m bl ]blmkb[nm^] [r ikZ\mb\^l mh hma^k ikZ\mb\^l; ^lm^^f bl Z\jnbk^] [r f^f[^kl
h_ Z ikZ\mb\^- Ph bg\hkihkZm^ \hlml h_ ikh]n\mbhg p^ Zeehp Z\mbobmb^l mh nl^ ni [hma [^g^"m Zg]
^lm^^f pabe^ [^bg` ng]^kmZd^g-
>^g^"m Zg] ^lm^^f Zk^ ghm Z``k^`Zm^] bgmh Z lbg`e^ f^Zlnk^- Eglm^Z] ma^r ]^m^kfbg^ ]b!^k^gm
\Zm^`hkb^l h_ ]^\blbhg- Pa^ ^qblm^g\^ h_ mph mri^l h_ ikh]n\m+ hg^ ^qm^kgZe mh ma^ bg]bob]nZe Zg]
ma^ hma^k bgm^kgZe+ bl gZmnkZe- Eg]bob]nZel _k^jn^gmer fZd^ \ahb\^l maZm Zk^ ]b$\nem mh ^qieZbg+ hk
bg]^^] Zk^ hnmlb]^ ma^ ngbo^kl^ h_ ]bl\hnkl^+ p^k^ ma^r lhe^er p^Zema fZqbfbs^kl- S^ Zk^ Z[e^ mh
]bl\kbfbgZgm [^mp^^g hnm\hf^l pahl^ ]b!^k^g\^l Zk^ nglZmbl_Z\mhkber \Zimnk^] pa^g hger Z lbg`e^
ikh]n\m ^qblml-
Knk ghmbhg h_ ^lm^^f mh lhf^ ^qm^gm jnZgmb"^l ma^ ghmbhg h_ YpZkf `ehp' bg ]^\blbhg fZdbg`
(=g]k^hgb 088/; Aok^g Zg] IbgZk]b 1/06; Hbee^r Zg] Oehgbf 1/03)+ Zg] Z \hg\^im lbfbeZk mh maZm
h_ ^`h,nmbebmr _hng] bg ma^ ^\hghfb\ \ahb\^ ebm^kZmnk^ (>^gZ[hn Zg] Pbkhe^ 1//1; Ghls^`b 1//5;
Gnag^g Zg] PrfneZ 1/01)-
BhkfZeer ma^k^ ^qblm fZil G 9 / !+ ! Zg] J 9 1 !+ ! li^\b_rbg` ma^ kZm^l h_ ikh]n\mbhg
h_ [^g^"m Zg] ^lm^^f- Skbm^ G> (U) < G (F> (U)) Zg] J> (U) < J (K> (U)) _hk ma^ kZm^l h_ ikh]n\mbhg
h_ [^g^"m Zg] ^lm^^f _khf Z ikZ\mb\^ T Zm mbf^ U- G> Zg] J> Zk^ g^`Zmbo^ _hk ikZ\mb\^l maZm Zk^
]^lmkhr^kl h_ [^g^"m hk g^`Zmhkl h_ ^lm^^f- Eg mabl ^qihlbmbhg ma^k^ bl gh bgm^k,m^fihkZe mkZgl_^k
bg maZm ma^ ik^l^gm oZen^ h_ ^qi^\m^] _nmnk^ [^g^"m k^\^bo^] ieZrl gh khe^+ Zemahn`a mabl \hne] [^
bg\hkihkZm^]-
, O^^ l^\mbhg 0,3,
6 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
H^m H1 9 / !+ !! Zg] H3 9 / !+ !! [^ ma^ kZm^l maZm Z\mbobmb^l \hglnf^ [^g^"m Zg]
^lm^^f+ k^li^\mbo^er- H1 (F) bl ma^ [^g^"m k^jnbk^] mh ng]^kmZd^ ma^ Z\mbobmr F k^`Zk]^] Zl Z \hlm h_
ikh]n\mbhg- Skbm^ H1> (U) < H
1 (F> (U)) Zg] H
3
> (U) < H
3 (F> (U)) _hk ma^ kZm^l h_ \hglnfimbhg h_ [^g^"m
Zg] ^lm^^f _khf Z ikZ\mb\^ T Zm mbf^ U- Bhk lbfieb\bmr p^ lniihl^ maZm G Zg] J+ H1 Zg] H3 Zk^
ebg^Zk-
?Zee Z ikZ\mb\^ T pbma G> 5 H
1
> Z ikh]n\mbo^ ikZ\mb\^; hg^ pbma G> 3 H
1
> Z \hglnfimbo^ ikZ\mb\^-
= "kf bl Zg ^qZfie^ h_ Z ikh]n\mbo^ ikZ\mb\^; Z ahnl^ahe] h_ Z \hglnfimbo^ ikZ\mb\^-
'%(%& +4<4!B 38AB@81CB8=<
LkZ\mb\^l ]blmkb[nm^ [^g^"m mh hma^k ikZ\mb\^l Z\\hk]bg` mh ma^bk `hh] Zl iZkm h_ ma^bk Z\mbobmr-
Skbm^ G>&>" (U) ( / _hk ma^ kZm^ Zm pab\a ikZ\mb\^ T ]blmkb[nm^l [^g^"m mh ikZ\mb\^ T
#- S^ k^jnbk^









G>&>" (U) 1 (0)
S^ ]h ghm k^jnbk^ maZm maZm G>&> % /- E_ G>&> -< / ma^g T bl ^bma^k Z]]bg` mh hk ln[mkZ\mbg` _khf Z
lmhk^ h_ [^g^"m- E_ T bl Z "kf ma^g G>&> fh]^el k^mZbg^] ^Zkgbg`l- Em bl ihllb[e^ mh fh]^e Z [Zgdbg`
l^\mhk [r Zeehpbg` \^kmZbg ikZ\mb\^l mh [^aZo^ Zl e^g]^kl h_ [^g^"m-
S^ Zllnf^ maZm Zg Z\mbobmr fZr [^ ng]^kmZd^g hger b_
/
>"$"
G>"&> (U) ( H
1
> (U) + (1)
maZm bl+ T fnlm [^ Z[e^ mh lniihkm bml Z\mbobmr'l \hlm h_ ikh]n\mbhg _khf ma^ bg\hf^ bm bl k^\^bobg`+
bg\en]bg` k^mZbg^] ^Zkgbg`l+ bkk^li^\mbo^ h_ ma^ [^g^"m [^bg` ikh]n\^]-
Pa^ Z\mbobmr h_ Z ikZ\mb\^ fZr [^ ]blmkb[nm^] Zfhg` ln[,ikZ\mb\^l-
.<"D@I@ED * * 2=<B@81CB8<6 AC1$>@02B824 T# =5 0 >@02B824 T# E8B7 G> -< /# 8A 0 >@02B824 AC27 B70B
D>" & D> 0<3
0- 85 T 8A 0 >@=3C2B8D4 >@02B824 B74< G>"&> 5 / 0<3 G>"&> < G>" ! H
1
>" %
1- 85 T 8A 0 2=<AC;>B8D4 >@02B824 B74< G>&>" 5 / 0<3 G>&>" < H
1
>" ! G>" %
= ikh]n\mbhg \hgmkb[nmbg` ln[,ikZ\mb\^ iZll^l hg Zee ma^ g^m [^g^"m bm ikh]n\^l mh T; Z \hglnfimbhg
ln[,ikZ\mb\^ k^\^bo^l Zee bml g^m \hglnfimbhg _khf T- Skbm^ "> _hk ma^ \hgmkb[nmbg` ln[,ikZ\mb\^l h_













@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 7
Bhk ^Z\a ikZ\mb\^ T , 3"; ma^k^ fZr ^qblm Z li^\bZe i^klhgZe ikZ\mb\^ \hgmkb[nmbg` mh T+ ma^ khe^
ikZ\mb\^ 8T9; , "; 5 ">- Eml `hh] K'>($ bl R'l \hg\^imbhg h_ K>- Nhe^ ikZ\mb\^l _hk T , "; k^eZm^ mh
bgm^kgZe ilr\aheh`b\Ze lmZm^l- E_ R bl \e^Zk _khf \hgm^qm p^ pbee ]khi ma^ R ln[l\kbim-
S^ lniihl^ maZm bg]bob]nZel k^\^bo^ [^g^"m makhn`a ma^bk i^klhgZe ikZ\mb\^l- Bhk bglmZg\^ pa^g
T bl Z "kf ikZ\mb\^ ma^ [^g^"m bl k^\^bo^] [r 8T9; bg ma^ _hkf h_ R'l lZeZkr hk pZ`^l+ Zehg` pbma
Zgr Z]]bmbhgZe i^kdl maZm R k^\^bo^l _khf T Zl Z \hgl^jn^g\^ h_ R'l khe^ bg ma^ "kf-







G>&>" (U) - (2)
S^ lniihl^ maZm ma^k^ bl Z ]blmbg`nbla^] i^klhgZe ikZ\mb\^+ URW , ";+ ma^ i^klhgZe ^\hghfb\
ikZ\mb\^ h_ R+ pahl^ Z\mbobmr bl ma^ ]blmkb[nmbhg h_ g^m [^g^"m k^\^bo^] [r R Zg] pahl^ `hh] K-;.
\Zimnk^l ma^ oZen^ mh R h_ [^g^"m k^\^bo^]- BhkfZeer p^ lniihl^ maZm Zee [^g^"m k^\^bo^] [r ^Z\a
8T9; bl iZll^] ho^k mh URW- @^\blbhgl fZ]^ ng]^k K-;. \hne] [^ \eZllb\Ze p^Zema fZqbfbsZmbhg ]^\blbhgl
bg pab\a [^g^"m ieZrl ma^ khe^ h_ p^Zema [nm fhk^ `^g^kZe \kbm^kbZ Zk^ ihllb[e^- Bhk bglmZg\^ ma^
lbfneZmbhg ^qZfie^ h_ l^\mbhg 3 aZl Z K-;. maZm _Zohnkl lZobg`l mh li^g]- Kma^k \ahb\^l \hne] bg]^^]
fZqbfbs^ g^m bg\hf^ k^\^bo^]+ hk ^fiaZlbs^ iZkmb\neZk \Zm^`hkb^l h_ li^g]-
'%(%' ,AB44;
S^ lniihl^ maZm bg]bob]nZel R k^\^bo^ ^lm^^f _khf T , 3"; bg ikhihkmbhg mh ma^bk ^g`Z`^f^gm+
Zg] ehl^ ^lm^^f makhn`a bgoheo^f^gm bg ikZ\mb\^ Z\mbobmr+ Zelh bg ikhihkmbhg mh ma^bk ^g`Z`^f^gm-
Alm^^f bl Zelh ehlm _khf bgm^kZ\mbhg pbma hma^k ikZ\mb\^l+ Zg] bl ]benm^] Z\\hk]bg` mh ma^ gnf[^k
h_ i^hie^ bg T- Eg\k^Zl^] ^q\^ee^g\^ bg\k^Zl^l ma^ ^lm^^f `Zbg^] Zg] ]^\k^Zl^l ma^ ^lm^^f ehlm- S^








(.;&> (U) Q;&> (U) ! O; (0 ! .;&> (U)) V;&> (U)) (4)
pa^k^ Q;&> (U) < J> (U) ! H
3
> (U) bl ma^ g^m ^lm^^f `^g^kZm^] [r T+ V;&> (U) bl ^lm^^f ehlm _khf ikZ\mb\^
bgm^kZ\mbhg pbma T (l^^ l^\mbhg 1-3)+ Zg] O; bl Z p^b`ambg` _Z\mhk- Alm^^f+ ngebd^ [^g^"m+ bl ghm
k^]blmkb[nm^] Zg] bl ghm \hgl^ko^]-
=gZeh`hnl pbma URW p^ lniihl^ maZm ma^k^ bl Z ]blmbg`nbla^] i^klhgZe ikZ\mb\^+ 6R7 , ";+ ma^
i^klhgZe p^ee,[^bg` ikZ\mb\^ h_ R+ maZm k^\^bo^l ma^ ^lm^^f k^\^bo^] [r R Zg] pahl^ `hh] K%;&
\Zimnk^l ma^ oZen^ mh R h_ ma^ p^ee,[^bg` R ^qi^kb^g\^l- Eg]bob]nZel \Zg Z\m lh Zl mh himbfbs^ ng]^k
/. LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
K%;&- @^\blbhgl fZ]^ ng]^k K%;& ]^m^kfbg^ ikZ\mb\^ f^f[^klabi Zg] ^g`Z`^f^gml- Egmnbmbo^er ma^l^
\hkk^lihg] mh eb_^,lmre^ \ahb\^l- Pa^ Z[bebmr mh \hf[bg^ bg Z lbg`e^ _kZf^phkd eb_^,lmre^ ]^\blbhgl
pbma hma^k mri^l h_ ]^\blbhgl bl Z \hgmkb[nmbhg h_ ma^ ikZ\mb\^ _kZf^phkd- Jhm^ maZm ma^ ^lm^^f
k^\^bo^] _khf URW \hgmkb[nm^l mh K%;&+ Zg] maZm 6R7 k^\^bo^l ^lm^^f _khf R'l f^f[^klabi h_ 6R7
bml^e_+ lh maZm l^e_,^lm^^f \Zg \hgmkb[nm^ mh R'l eb_^lmre^ \ahb\^l-
1-3 LkZ\mb\^ ]rgZfb\l
LkZ\mb\^l bg#n^g\^ hg^ Zghma^k \Znlbg` ma^bk `hh]l Zg] Z\mbobmb^l mh ^oheo^ makhn`a mbf^- S^
Zllnf^
0- Ao^kr ikZ\mb\^ T aZl Z Yink^' `hh] 3K>+ pbma <3K>< < 0+ "q^] makhn`a mbf^+ ]^"gbg` ma^ \aZkZ\m^k
h_ ma^ ikZ\mb\^- S^ lniihl^ maZm 63K>7>$" Zk^ iZbkpbl^ hkmah`hgZe Zg] maZm J (3K>) < 0-
1- ?hkk^lihg]bg` mh ^o^kr 3K> bl Zg Z\mbobmr 3F>+ <3F>< < 0+ himbfZe _hk 3K>- S^ lniihl^ maZm 63F>7>$"
Zk^ iZbkpbl^ hkmah`hgZe+ G (3F>) < 0+ Zg] maZm ma^ fZi ' 9 3K> .!+ 3F> bl Zg bgc^\mbhg-
2- AZ\a K> aZl Z ik^]blihlbmbhg mh k^o^km mhpZk]l *
4&> < <K>< 3K>+ Zg] ^Z\a F> Z ik^]blihlbmbhg mh
k^o^km mhpZk]l *0&> < <F>< 3F>- Pa^ lmk^g`ma h_ k^o^klbhg bl ikhihkmbhgZe mh ma^ l^iZkZmbhg _khf
ma^ k^o^klbhg lmZm^-
3- Pa^ bg#n^g\^ maZm Z ikZ\mb\^ T aZl hg Z mZk`^m ikZ\mb\^ T# bl mh \Znl^ T# mh [^\hf^ fhk^ ebd^
T+ Zg] a^g\^ kZgd^] fhk^ ab`aer ng]^k K>
#"
4- Pa^ bg#n^g\^ maZm Z ikZ\mb\^ T aZl hg ma^ `hh] (Z\mbobmr) h_ T# bl ikhihkmbhgZe mh ma^ \hg`knbmr





< $4 <*4&> ! K>< (*




(4>&>" (K>" ! K>) 2 (5)
IF>
IU
< $0 <*0&> ! F>< (*




(0>&>" (F>" ! F>) (6)
_hk $02 $4 5 /+ ln[c^\m mh
-




>&>" Zk^ ma^ lmk^g`mal h_ bg#n^g\^ T
# aZl hg T- Bhk \hg\k^m^g^ll p^ lniihl^ maZm
(4>&>" < (
0
>&>" % (>&>" pbma
(>&>" (U) < ;V (T2 T
#); (E (F>) * ? (K>)) (7)
$# Efie^f^gmbg` ma^ lh+\Zee^] blhfhkiablf ikbg\bie^ '@b IZ``bh Zg] Lhp^ee /761(,
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, //
Pabl _hkf h_ (>&>" Zkbl^l _khf ma^ lmZd^ahe]^k ebm^kZmnk^ (Ibm\a^ee ^m Ze- 0886)- V (T2 T
#) bl bgm^kik^m^]
Zl Z f^Zlnk^ h_ ma^ nk`^g\r h_ ma^ bgm^kZ\mbhg [^mp^^g T Zg] T#+ Zg] E (T) Zg] ? (T) k^ik^l^gm
ma^ ihp^k Zg] e^`bmbfZ\r h_ T-
S^ bgm^kik^m (>&>" Zl ik^llnk^ _^em [hma [r ma^ ikZ\mb\^ Zg] [r f^f[^kl h_ ma^ ikZ\mb\^- S^







lh maZm ik^llnk^ bl ]blmkb[nm^] Z\khll ma^ f^f[^kl h_ T- S^ b]^gmb_r ma^ V;&> (U) m^kfl bg ^jnZmbhgl
4 Zg] 89 R ehl^l ^lm^^f makhn`a ik^llnk^ _^em [r R _khf ikZ\mb\^l maZm bgm^kZ\m pbma T-
1-4 I^gmZe lmZm^ ]rgZfb\l
=g bg]bob]nZe R'l f^gmZe lmZm^ @; ^oheo^l makhn`a mbf^- Eg mabl l^\mbhg p^ fh]^e ma^ ^ohenmbhg
h_ .; Zg] P;-
'%)%& ,F24994<24
S^ lniihl^ maZm ^q\^ee^g\^ bg\k^Zl^l makhn`a mbf^ bg ikhihkmbhg mh ^g`Z`^f^gm+ [nm bfikho^f^gm
[^\hf^l ikh`k^llbo^er fhk^ ]b$\nem- Ph fh]^e mabl p^ fZd^ .;&> (U) Z _ng\mbhg h_ 0;&> (U) obZ G;&> (U)+
G;&> (U) < $1G; (F> (U))
1 ?
"
0;&> (, ) I, + (0/)
_hk lhf^ $1 5 / Zg] G; , /
"+ \hglmZgml+ Zg] Zllnf^ maZm
I.;&> (G;&>)
IG
< 0 ! .;&> (G;&>) + (00)
lh maZm .;&> g^o^k ^q\^^]l 0- Pa^g








_hk Zg bgbmbZe ^q\^ee^g\^ .;&> (/)-
'%)%' .0984<24








P;&>K>- Skbm^ 1; _hk ma^ bfZ`^ h_ 2; bg 1- 1; k^ik^l^gml ma^ l^m h_ `hh]l Z\\^llb[e^
mh R- S^ b]^gmb_r P; pbma 3P; < ' (P;) , 1;-
/0 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
3P; ^oheo^l makhn`a mbf^- S^ lniihl^ maZm 3P; ^qi^kb^g\^l Zg ZmmkZ\mbhg mhpZk]l ^Z\a K>+
T , 3";+ Z\\hk]bg` mh ma^ bfihkmZg\^ h_ T mh R- EfihkmZg\^ mh R bl f^Zlnk^] [r ma^ ^lm^^f maZm R






0;&>W;&> (K> ! 3P;) (02)
_hk Z k^o^klbhg kZm^ $8 5 /+ pa^k^ W;&> bl `bo^g [r ^jnZmbhg 4-
' .<9@H@EDH
= Yiarlb\Ze' lmZm^ / bl
/ <
4
6F>7>$" 2 6G>&>"7>&>"$" 2 6@;7;$,
5
(03)
Pabl \hgmZbgl g^bma^k ikZ\mb\^ `hh]l ghk ^lm^^f- Skbm^ # < /)") # !)")!)") # (! # !)), ) _hk ma^
liZ\^ h_ /- =\mbobmb^l Z\m hg # mh \aZg`^ 6F>7>$" Z\\hk]bg` mh ^jnZmbhg 6- = gZmnkZe Dbe[^km
[kZ\d^m hg # bl ]^"g^] ihbgmpbl^ hg ma^ \hfihg^gml h_ lmZm^l / , # (Zemahn`a bg `^g^kZe \khll
m^kfl \hne] [^ ik^l^gm [^mp^^g ma^ ]b!^k^gm \hfihg^gml h_ #)-












(K;&$ (0;&>) * K
;&8 (P;&>)) (04)
_hk \hfihg^gml K>+ K>&>
"
+ K;&$+ Zg] K;&8 h_ K- Pa^ "klm m^kf p^b`aml Z\mbobmb^l+ ma^ l^\hg] ma^
]blmkb[nmbhg h_ [^g^"m+ Zg] ma^ mabk] bg]bob]nZel' Zmmbmn]^l- E_ K bl ma^ `hh] h_ Z "kf ikZ\mb\^ T








(G>"&> ! G>&>") + (05)
_hk lhf^ \hglmZgm O1 5 /+ lh maZm K fZqbfbs^l g^m [^g^"m bg\hf^ mh ma^ "kf-
Pa^ ^!^\mbo^ lmZm^ liZ\^ # bl




pa^k^ 1> Zk^ blhfhkiab\ \hib^l h_ 1+ lh maZm ma^ `hh] h_ ^Z\a ikZ\mb\^ bl iZkm h_ lmZm^l bg #- Chh]l













@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, /1
@^\blbhgl Zk^ fZ]^ [r ikZ\mb\^l Zg] [r bg]bob]nZel ?C0 bg]bob]nZel- = ikZ\mb\^ ]^\blbhg l^e^\ml
_khf Z l^m h_ ZmmZbgZ[e^ _nmnk^ lmZm^l (^!^\m^] [r \ahhlbg` Zg ZiikhikbZm^ Z\mbobmr) bg hk]^k mh
himbfbs^ Z\\hk]bg` mh bml ikZ\mb\^ `hh]-
Eg]bob]nZe ]^\blbhg fZdbg` mZd^l mph _hkfl+ ^mab\Ze Zg] eb_^lmre^- S^ lniihl^ maZm pa^g Zg
bg]bob]nZe R , B fZd^l Z ]^\blbhg ma^r ]h lh Z\\hk]bg` mh ma^ `hh] h_ hg^ h_ ma^bk iZkmb\biZmbhg
ikZ\mb\^l- Pa^k^ bl manl Z k^jnbk^f^gm _hk Z ikbhk ]^\blbhg maZm ]^m^kfbg^l ma^ \ahb\^ h_ ikZ\mb\^
`hh] nl^] mh fZd^ ma^ ng]^kerbg` ]^\blbhg- S^ \Zee mabl ikbhk ]^\blbhg Zg ^mab\Ze ]^\blbhg- Em bl Z
_hkf h_ Z``k^`Zmbhg [r ikhc^\mbhg-
Pa^ l^\hg] _hkf h_ bg]bob]nZe ]^\blbhg \hg\^kgl ma^ ]^m^kfbgZmbhg h_ ma^ ^g`Z`^f^gml 0;- Pabl
bl Z ikZ\mb\^ ]^\blbhg fZ]^ ng]^k K%;&- =l bm ]^m^kfbg^l ma^ ^fiaZlbl R ieZ\^l hg ma^ ]b!^k^gm
Zli^\ml h_ ma^bk eb_^ p^ \Zee ma^l^ eb_^lmre^ ]^\blbhgl- Pa^ mak^^ mri^l h_ ]^\blbhg , ikZ\mb\^+ ^mab\Ze
Zg] eb_^lmre^ , Zk^ \Zm^`hkb\Zeer ]blmbg\m- S^ ]bl\nll ^Z\a ]^\blbhg mri^ bg mnkg-
2-0 LkZ\mb\^ [Zl^] ]^\blbhg
= ikZ\mb\^ [Zl^] ]^\blbhg bl Z ]^\blbhg fZ]^ bg Z\\hk]Zg\^ pbma Z ikZ\mb\^'l `hh]- BhkfZeer+ Z
ikZ\mb\^ [Zl^] ]^\blbhg (ng]^k \^kmZbgmr)## bl Z mkbie^m !, < 6T2 92 H7 pa^k^ T , " bl ma^ ikZ\mb\^
fZdbg` ma^ ]^\blbhg+ 9 < 6I<7<$- ) # bl Z l^m h_ ihllb[e^ hnm\hf^l+ Zg] H 9 6$7 !+ 9 bl Z
_ng\mbhg k^\hk]bg` ma^ hnm\hf^ H" , 9 h_ ma^ ]^\blbhg- Knm\hf^l I< , 9 Zk^ kZgd^] Z\\hk]bg`
mh K>+ ma^ `hh] h_ T- Cbo^g ma^ \nkk^gm lmZm^ /" , # ^Z\a I , 9 fnlm [^ _^Zlb[e^+ maZm bl+ [^ Zg
hnm\hf^ k^Z\aZ[e^ _khf /" nlbg` Z\mbobmb^l ZoZbeZ[e^ mh T-
= o^kr `k^Zm ]^Ze h_ ma^ ]^\blbhg fZdbg` ebm^kZmnk^ _h\nl^l hg+ bg hnk m^kfbgheh`r+ ikZ\mb\^
[Zl^] ]^\blbhgl+ maZm bl+ ]^\blbhgl pa^k^ Z \kbm^kbhg bl `bo^g+ i^kaZil pbma Z``k^`Zmbhg+ Zg] ma^
blln^ bl mh ]^m^kfbg^ Zg himbfZe \ahb\^ ng]^k mabl \kbm^kbhg (J^akbg` 1//8; Cbe[hZ ^m Ze- 1/0/; ?k^l
^m Ze- 1/00; @ZgZg ^m Ze- 1/03; Mn 1/06; =`ZlmrZ Zg] Oebgdh+ 1/04)-
2-1 Hb_^lmre^ ]^\blbhgl
Hb_^lmre^ ]^\blbhgl Zk^ fZ]^ [r bg]bob]nZel pah \ahhl^ 0; ng]^k K%;&- =l Zg beenlmkZmbhg lniihl^
maZm ng]^k K%;& R fZqbfbs^l J; <
-
>$ !"$
0;&>W;&> pa^k^ W;&> bl `bo^g [r ^jnZmbhg 4- Skbm^ 3"; <
6T575$+ + _hk lhf^ bg]^q l^m >- NZgd ikZ\mb\^l T5 bg
3"; lh maZm M 3 N b_ Zg] hger b_ W;&>" 5 W;&># +
lh maZm T# aZl ma^ `k^Zm^lm kZm^ h_ g^m ^lm^^f `^g^kZmbhg+ T$ ma^ l^\hg] `k^Zm^lm+ 4B 24B4@0- H^m
$$ LkZ\mb\^ ]^\blbhgl fZr [^ ^qm^g]^] mh ng\^kmZbgmr nlbg` hk]bgZkr ^qi^\m^] nmbebmr Zk`nf^gml,









0+ b_ M ' M"+#
01/3;
$
! M"+ b_ M < M"+
/+ b_ M 5 M"-
(08)
Pabl ]^m^kfbg^l Z [Zg`,[Zg` ^g`Z`^f^gm iheb\r+ ^ll^gmbZeer ^bma^k mhmZe ^g`Z`^f^gm hk ghg^ Zm
Zee+ himbfZe ng]^k mabl K%;&- Em bl ngk^Zeblmb\+ k^#^\mbg` ma^ ngk^Zeblmb\ gZmnk^ h_ ma^ beenlmkZmbo^ K%;&-
Eg ikZ\mb\^ bg]bob]nZel aZo^ \hfie^q \kbm^kbZ Zg] fZr+ _hk bglmZg\^+ [^ \hglmkZbg^] mh fZbgmZbg Z
fbgbfnf e^o^e h_ ^g`Z`^f^gm ^o^g bg ikZ\mb\^l pbma ehp+ hk g^`Zmbo^+ oZen^l h_ J>- Eg ln\a \Zl^l
e^o^el h_ ^g`Z`^f^gm pbma oZen^l bg ma^ bgm^kbhk h_ U/2 0W \hne] [^ _hng]-
Eg mabl ^qZfie^ eb_^lmre^ ]^\blbhgl Zk^ ^!^\mbo^er ^g]h`^gbs^]- Ag`Z`^f^gm e^o^el \aZg`^ hger
pa^g W;&> \aZg`^ ln$\b^gmer mh \aZg`^ ma^ ikZ\mb\^ kZgdbg`l- Sa^g W;&> Zk^ "q^] gh eb_^lmre^
]^\blbhgl Zk^ ihllb[e^-
2-2 Amab\Ze ]^\blbhgl
=g ^mab\Ze ]^\blbhg (ng]^k \^kmZbgmr) bl Z mkbie^m !( < 6R2 92 XH7 pa^k^ R , B bl ma^ bg]bob]nZe
fZdbg` ma^ ]^\blbhg+ 9 < 6I<7<$- ) # bl Z l^m h_ ihllb[e^ hnm\hf^l Zl [^_hk^+ Zg] XH 9 6$7 !+
3";
k^\hk]l ma^ hnm\hf^ h_ ma^ ]^\blbhg- Eg mabl \Zl^ XH" , 3"; bl ma^ ikZ\mb\^ \ahl^g mh mZd^ ma^
ng]^kerbg` ikZ\mb\^ [Zl^] ]^\blbhg+ !, < 6XH"2 92 H!! 7- Amab\Ze ]^\blbhgl Zk^ fZ]^ bff^]bZm^er
ik^\^]bg` Zg ng]^kerbg` ikZ\mb\^ [Zl^] ]^\blbhg- Pa^bk \ahb\^ bl ghm ma^ ]bk^\m ]^m^kfbgZmbhg h_
H" [nm ma^ \ahb\^ h_ Z f^]bZmbg` `hh] K> _hk lhf^ T , 3";- K> ma^g fZd^l ma^ ng]^kerbg` ]^\blbhg-
Amab\Ze ]^\blbhgl fZ]^ [r R , B Zk^ \hgmbg`^gm hg ma^ lZeb^g\^l P;-
S^ lniihl^ maZm ma^ ^mab\Ze ]^\blbhg fZdbg` ikh\^ll aZl mak^^ lm^il [r pab\a bg]bob]nZel bg
hnk _kZf^phkd+ bfieb\bmer hk ^qieb\bmer+ fZd^ ]^\blbhgl- Pa^ lm^il Zk^9
0- AlmZ[ebla ma^ lb`gb"\Zgm _Z\mhkl bg ma^ ]^\blbhg- Pabl eh\Zm^l ma^ ]^\blbhg 9 bg ma^ \hg^ 1;-
1- =ll^ll ma^ bfihkmZg\^ mh ma^ ]^\blbhg fZd^k R h_ ^Z\a _Z\mhk- Pabl \hfinm^l Z fnmnZe lZeb^g\^
p^b`ambg` [^mp^^g 9 Zg] 3P; _hk ^Z\a `hh] K>-
2- O^e^\m Z f^]bZmbg` `hh] [Zl^] hg ma^ k^eZmbo^ bfihkmZg\^ mh ma^ ]^\blbhg fZd^k h_ ^Z\a _Z\mhk-
S^ ^eZ[hkZm^ hg ^Z\a lm^i-
,AB0198A7 B74 9=20B8=< =5 B74 3428A8=< 9 8< B74 2=<4 1;
S^ "g] p^b`aml 6W>7>$"$ + W> ( /+ maZm eh\Zm^ 9 bg 1;+




@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, /3
= p^b`am W> k^ik^l^gml ma^ lb`gb"\Zg\^ h_ ma^ ]^\blbhg mh ma^ \hkk^lihg]bg` _Z\mhk+ K>+ mh R- Oniihl^
9 < 6/<7<$- ) #- Bhk K>+ T ,
3";+ hnm\hf^l aZo^ oZen^l %V><&<$-+ V>< < K> (/<)- E_ %V><&<$- aZo^




ma^ K> pbee [^ fn\a fhk^ Z!^\m^] [r ma^ hnm\hf^- Oh ma^ lZeb^g\^ h_ 9 mh K> bl k^#^\m^]






+ Zelh nl^] [r =f[knl Zg] Nhs^g (1/04) Zg] Po^kldr (0858)+ bl ma^ lik^Z] [^mp^^g












*AA4AA B74 >4@A=<09 8;>=@B0<24 5=@ R =5 9 B= 4027 502B=@ K>
Pa^ bfihkmZg\^ );&> mh R h_ 9 bg ^Z\a _Z\mhk K> ]^i^g]l nihg R'l f^gmZe lmZm^- S^ lniihl^ maZm
);&> k^#^\ml ma^ ]^`k^^ h_ \hffngZebmr [^mp^^g 9
# Zg] 3P; bg ma^ ]bk^\mbhg K>- = gZmnkZe f^Zlnk^
h_ \hffngZebmr bl ma^ ikh]n\m h_ ma^ e^g`mal h_ ma^ hkmah`hgZe ikhc^\mbhgl h_ 9# Zg] 3P; hgmh K>-
Skbm^ +4% (K) < K>
'4&4%(
'4%&4%(
_hk ma^ hkmah`hgZe ikhc^\mbhg h_ K hgmh K> Zg] l^m
);&> < 8+4% (9












E_ ma^ l^m 6K>7 p^k^ iZbk,pbl^ hkmah`hgZe ma^g );&> k^]n\^l mh
);&> <
89#2 K>98 3P;2 K>9
<K><
$ < W>X> <K><
$ 2 (11)
cnlm Z l\Ze^] bgg^k ikh]n\m-
.4942B B74 ;4380B8<6 6==3 022=@38<6 B= B74 346@44A =5 8;>=@B0<24
Ph [^ \hglblm^gm pbma h[l^ko^] ^fibkb\Ze bg\hglblm^g\b^l bg ]^\blbhg fZdbg` p^ pZgm mh fZd^
ma^ \ahb\^ h_ f^]bZmbg` `hh] ikh[Z[beblmb\- O^e^\m ma^ f^]bZmbg` `hh] K" kZg]hfer _khf ma^ l^m4
K> ; T , 3";5 pa^k^ K> bl l^e^\m^] pbma ikh[Z[bebmr
,> < );&>4); <













Jhp l^m H" < H"4! pbma H
"









< 89#2 3P;9 (13)
/4 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
a^g\^




89#2 K>98 3P;2 K>9
89#2 3P;9 1 (14)
BZ\^] pbma mph ]^\blbhgl+ hg^ lmkZb`am Z_m^k Zghma^k+ bg]bob]nZel Zk^ fhk^ ebd^er mh nl^ ma^ lZf^
\kbm^kbhg _hk ma^ l^\hg] ]^\blbhg Zl ma^r ]b] _hk ma^ "klm- Pabl bl \Zimnk^] [r hnk _hkfneZmbhg- Obg\^
ma^ ikh[Z[bebmr h_ l^e^\mbg` K> bl bg\k^Zlbg` bg P;&>+ ma^ `k^Zm^k P;&> ma^ `k^Zm^k ma^ ebd^ebahh] h_
K> [^bg` l^e^\m^] ^Z\a mbf^ ma^ ]^\blbhg bl fZ]^-
Bhk mph ]blmbg\m bg]bob]nZel R# Zg] R$ p^ fZr aZo^ 1;! -< 1;" - Pabl bfieb^l maZm ]nkbg` ma^
"klm lm^i+ eh\Zmbg` 9 bg 1;+ ^o^kr bg]bob]nZe pbee Zll^ll 9 ]b!^k^gmer- R bl fhk^ ab`aer ^g`Z`^]
bg ikZ\mb\^l pa^k^ ma^r `Zbg `k^Zm^lm ^lm^^f- Pa^l^ ikZ\mb\^l aZo^ `k^Zm^lm lZeb^g\^+ lh ma^k^ bl Z
ebgd [^mp^^g ^mab\Ze \ahb\^ Zg] eb_^lmre^ \ahb\^- Sa^g ma^ hnm\hf^ I , 9 bl ng\^kmZbg+ lh maZm I
bl Z kZg]hf oZkbZ[e^ mZdbg` oZen^l bg Z l^m 6I=7=$.+ p^ lniihl^ maZm bg]bob]nZel ^lmZ[ebla l^ml h_
ln[c^\mbo^ ikh[Z[bebmb^l Zg] [Zl^ ma^bk cn]`^f^gml nihg ma^l^- Bhk Zg bg]bob]nZe R Zg] Z `hh] K+
pa^k^ K < K> _hk lhf^ T , 3";+ Z l^m h_ ln[c^\mbo^ ikh[Z[bebmb^l 6W4&;= 7=$. bl ]^m^kfbg^] _hk R [r
K- Pa^ kZgdbg` h_ I ng]^k ma^ `hh] K fb`am ma^g [^ \hfinm^] _khf Zg ^qi^\m^] oZen^ ng]^k K h_






W4&;= K (I=) - (15)
( 5?< 7><D9L FGE8B<C 7D; I?< ;@HFEH@I@ED <!<9I
Eg mabl l^\mbhg p^ lahp ahp ma^ ikZ\mb\^ _kZf^phkd \Zg ikhob]^ Z \hgm^qm bg pab\a mh ]bl\nll
Z`^g\r ikh[e^fl+ bg iZkmb\neZk Z f^k`^kl Zg] Z\jnblbmbhgl (I&=l) lbmnZmbhgl+ Zg] ma^ ]blihlbmbhg
^!^\m-
3-0 =g Z`^g\r ikh[e^f9 f^k`^kl Zg] Z\jnblbmbhgl
Afibkb\Zeer fZgZ`^kl Zk^ l^e]hf ]kbo^g [r bg\^gmbo^l+ ln\a Zl ^q^\nmbg` lmh\d himbhgl+ pa^g
]^\b]bg` hg ihm^gmbZe Z\jnblbmbhgl (@bmmfZgg Zg] IZn` 1//6; DZk_hk] Zg] Hb 1//6)+ ^li^\bZeer
pa^g ma^bk hpg lmh\d Zii^Zkl mh [^ ho^koZen^] (F^gl^g 1//4)- NZma^k ma^bk hpg i^klhgZe h[c^\mbo^l
(?ah ^m Ze- 1/05; Nhee 0875) ]^m^kfbg^ ma^bk ]^\blbhgl- Eg ma^ ikZ\mb\^ _kZf^phkd mabl Z`^g\r
ikh[e^f \Zg [^ ^qik^ll^] Zl fZgZ`^kl fZdbg` ]^\blbhgl+ bg mabl \Zl^ Zg I&= ]^\blbhg+ ng]^k Z
`hh] hma^k maZg ma^ laZk^ahe]^k `hh]-
= lbfieb"^] ikZ\mb\^ lmkn\mnk^ bl lahpg bg Bb`nk^ 0- Pa^ kb`am aZg] lb]^ h_ ma^ "`nk^ k^ik^l^gml
Z lmZg]Zk] Z`^g\r ob^p- Pa^ e^_m aZg] lb]^ k^ik^l^gml lhf^ Z]]bmbhgZe ikZ\mb\^l k^e^oZgm bg ma^
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, /5
ikZ\mb\^ _kZf^phkd- Eg ma^ lmZg]Zk] fh]^e+ bg hnk m^kfbgheh`r+ ma^ laZk^ahe]^k ikZ\mb\^ D bg#n,
^g\^l ma^ ]bk^\mhk ikZ\mb\^ 9 \hgmkheebg` ma^ "kf ikZ\mb\^ < + mh Zeb`g K' Zg] K) pbma K/ - Em ]h^l
mabl ghm hger [r Ziierbg` ]bk^\m ik^llnk^ hg 9 [nm Zelh [r l^mmbg` ni Z k^fng^kZmbhg lmkn\mnk^
lh maZm (bg ikZ\mb\^ m^kfl)+ _hk Z ]bk^\mhk R+ R'l ^\hghfb\ ikZ\mb\^ URW bg#n^g\^l 899; lh maZm R'l
]^\blbhgl Zk^ Zeb`g^] pbma K/ - Ao^g lniihlbg` maZm K/ < K' < K''(
$
< K) + lh maZm bg ikbg\bie^+ bg
ma^ lmZg]Zk] fh]^e+ ma^ laZk^ahe]^kl aZo^ Z\ab^o^] ma^bk h[c^\mbo^+ bm bl \e^Zk ng]^k ma^ ^qm^g]^]
fh]^e bg ma^ ikZ\mb\^ _kZf^phkd maZm mabl \hg\^imnZebsZmbhg bl _ng]Zf^gmZeer #Zp^]- Bbklmer+ URW
fZr k^\^bo^ [^g^"m ghm hger Zl Z ]bk^\mhk [nm hger Zl Z \hgl^jn^g\^ h_ R'l f^f[^klabi Zg] \hgmkhe
h_ < - >^g^"m mkZgl_^k _khf 8< 9; mh URW bg ma^ _hkf h_ i^kdl fZr [^ lb`gb"\Zgm- E_ bm bl ma^g ma^
bg#n^g\^ h_ URW hg 899; fZr gh ehg`^k _Zohnk K/ - Kg^ lniihl^l maZm pbma ZiikhikbZm^ ho^klb`am
laZk^ahe]^kl \hne] ho^k\hf^ mabl ikh[e^f-
UEgl^km Bb`nk^ 0 Z[hnm a^k^W
O^\hg]er+ pa^g R fZd^l Z ]^\blbhg ma^r fZr ghm ]h lh ng]^k K''(
$
hk K-;.; bglm^Z]+ Zg ^mab\Ze
]^\blbhg fZr l^e^\m K') (
$
hk K%;& Zl ma^ f^]bZmbg` ikZ\mb\^- R k^\^bo^l ghm hger [^g^"m [nm Zelh
^lm^^f+ Zg] ^lm^^f bl k^\^bo^] ghm hger _khf URW [nm Zelh _khf < Zg] 8< 9;- E_ R bl a^Zober ^g`Z`^]
pbma < ma^g fhk^ ^lm^^f bl k^\^bo^] _khf < - @^\blbhgl mZd^g ng]^k 6R7 Zk^ ghm g^\^llZkber Zeb`g^]
mh K/ Zg] fZr _Zohnk < ho^k D- Pabl ^lm^^f ikh[e^f bl ihm^gmbZeer l^o^k^- IZgZ`^kl pah k^\^bo^
fhlm h_ ma^bk ^lm^^f _khf URW Zk^ e^ll Z!^\m^] [r bm+ [nm bg ikZ\mb\^ anfZgl Zk^ kZk^er fhmboZm^]
lhe^er [r "gZg\bZe `Zbg- Pa^ ^lm^^f k^\^bo^] _khf < Zg] 8< 9; \hne] [^ ]^m^kfbg^] [r Z oZkb^mr
h_ _Z\mhkl hma^k maZg ma^ Zeb`gf^gm h_ K) pbma K/ - Eg Zg I&= lbmnZmbhg ma^l^ \hne] bg\en]^ lbs^
Zg] ik^lmb`^ _Z\mhkl- R \hne] `Zbg ^lm^^f f^k^er _khf I&= Z\mbobmr bml^e_-
Pa^ ikZ\mb\^ _kZf^phkd ghm hger ikhob]^l Z \hgm^qm _hk ma^ Z`^g\r ikh[e^f+ bm Zelh ln``^lml
ihm^gmbZe lhenmbhgl- Ko^k\hfbg` ma^ ^lm^^f ikh[e^f phne] Zii^Zk mh bgoheo^ ^bma^k ]^\k^Zlbg`
ma^ ^lm^^f k^\^bo^] _khf < Zg] 8< 9; hk bg\k^Zlbg` ma^ ^lm^^f k^\^bo^] _khf 9+ 899;+ Zg] URW-
Eg\k^Zlbg` ma^ ^lm^^f k^\^bo^] _khf URW fb`am [^ Z\ab^oZ[e^ [r Z \Zk^_ne ]^lb`g h_ R'l k^fng^kZmbhg
iZ\dZ`^ [nm ln\\^ll_neer bfie^f^gmbg` mabl lmkZm^`r+ iZkmb\neZker pbma Z fZgZ`^k fhk^ ^lm^^f
hkb^gm^] maZg "gZg\bZeer hkb^gm^]+ \hne] ihm^gmbZeer [^ ^qi^glbo^- Eg\k^Zlbg` ma^ ^lm^^f k^\^bo^]
_khf f^f[^klabi h_ 9 fb`am [^ _^Zlb[e^+ Zg] Zefhlm \^kmZbger \a^Zi^k- =eb`gbg` K%;& pbma K/ + lh
maZm R ]^kbo^l ^lm^^f _khf+ ^!^\mbo^er+ b]^gmb_rbg` pbma laZk^ahe]^kl+ l^^fl ikh[e^fZmb\- Eg `^g^kZe
Z laZk^ahe]^k S , D phne] ghm ]^kbo^ ma^bk ^lm^^f ikbfZkber _khf ma^bk f^f[^klabi h_ D; bm l^^fl
ngk^ZlhgZ[e^ maZm R , 9 lahne] [^ ^qi^\m^] mh ahe] K/ fhk^ bfihkmZgm maZg lhf^ hma^k S , D
]h^l- Pa^ khhm h_ ma^ ikh[e^f bl ma^ Zllnfimbhg maZm D bl+ hk Z]himl Z ihlbmbhg h_ [^bg`+ ]kbo^g
lhe^er [r p^Zema fZqbfbsZmbhg- Ao^g b_ makhn`a lmh\d himbhgl+ hk makhn`a ]bk^\m lmh\d ahe]bg`l+
/6 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
R , D+ lh maZm R'l p^Zema p^k^ \hkk^eZm^] pbma [^g^"m k^\^bo^] [r D+ R'l ^lm^^f+ ebd^ S'l+ phne]
ghm ]^kbo^ lhe^er _khf D-
3-1 LkZ\mb\^ ma^hkr Zg] ma^ ]blihlbmbhg ^!^\m
Kg^ h_ ma^ fhlm kh[nlm [^aZobhnkZe mkZbml h_ lmh\d fZkd^m bgo^lmhkl bl ma^ lh,\Zee^] ]blihlbmbhg
^!^\m (>Zk[^kbl Zg] Tbhg` 1//8; K]^Zg 0887)- Pabl bl ma^ m^g]^g\r _hk bgo^lmhkl mh l^ee ikh"mZ[e^
bgo^lmf^gml k^eZmbo^er jnb\der [nm mh ahe] hg mh ehll fZdbg` bgo^lmf^gml- Lkhli^\m ma^hkr ^qieZbgl
mabl [^aZobhnkZe \aZkZ\m^kblmb\ [r lniihlbg` maZm bgo^lmhkl aZo^ Z oZen^ _ng\mbhg+ W; (X ! X")+ Z
_ng\mbhg h_ p^Zema k^eZmbo^ mh Z k^_^k^g\^ e^o^e X"+ h_ ma^ _hkf lahpg bg Bb`nk^ 1+ iZg^e 6- X" \Zg
[^ mZd^g mh [^ ma^ bgbmbZe oZen^ h_ ma^ bgo^lmf^gm- Pabl Z\ml ebd^ Z nmbebmr _ng\mbhg lh maZm ehll^l Zk^
p^b`am^] ikhihkmbhgZm^er e^ll maZg `Zbgl; bgo^lmhkl phne] ma^k^_hk^ [^ e^ll bg\ebg^] mh l^ee ehl^kl-
LkZ\mb\^ ma^hkr h!^kl Zg Zem^kgZmbo^ ^qieZgZmbhg- Pabl bl fhk^ gZmnkZe bg maZm bm ik^l^ko^l ma^
\eZllb\Ze _hkf h_ nmbebmr _ng\mbhg-
S^ lniihl^ maZm ma^ ]^\blbhg h_ pa^ma^k hk ghm Zg bgo^lmhk R \ehl^l hnm Z ihlbmbhg bl fZ]^ [r
hg^ h_ mph ikZ\mb\^l9 R'l ^\hghfb\ ikZ\mb\^+ URW+ Zg] R'l ^\hghfb\ khe^ ikZ\mb\^+ 8URW9- Pa^ `hh] h_
8URW9 bl R'l Zll^llf^gm h_ ma^bk ^\hghfb\ ikh"\b^g\r- Pa^ lmZm^ h_ ma^ lrlm^f bl Z iZbk (!X2 !T)
pa^k^ !X < X ! X" bl ma^ \aZg`^ bg ma^ oZen^ h_ R'l \Zla ahe]bg` Zg] !T < T ! X" bl ma^ \aZg`^
bg ma^ oZen^ h_ ma^ bgo^lmf^gm Zll^m hpg^] [r R-
UEgl^km Bb`nk^ 1 Z[hnm a^k^W
E_ R [^aZo^l Zl Z k^ik^l^gmZmbo^ ^\hghfb\ Z`^gm ma^g ma^r Zk^ bg]b!^k^gm [^mp^^g ahe]bg` ma^
Zll^m Zg] l^eebg` bm Zm bml fZkd^m kZm^+ a^g\^ p^ Zllnf^ maZm K-;. (!X2 !T) % K-;. (!X * !T)-
Dhp^o^k ma^ `hh] K'-;.( f^Zlnk^l \aZg`^l bg bgo^lmf^gm oZen^ ]b!^k^gmer mh \aZg`^l bg \Zla oZen^+
K'-;.( (!X2 !T) < K
A
'-;.( (!X) * K
>
'-;.( (!T)+ lZr- =l+ k^eZmbo^ mh X"+ R ahe]l ^bma^k \Zla hk ma^ Zll^m+
[nm ghm [hma lbfnemZg^hnler+ p^ \Zg pkbm^ K'-;.( (!X2 !T) < K'-;.( (!T) ni ngmbe ma^ fhf^gm ma^
Zll^m bl lhe]+ Zg] K'-;.( (!X2 !T) < K-;. (!X) Z_m^k ma^ Zll^m bl lhe]- Oniihl^ ma^ `hh]l K'-;.( Zg]
K-;.+ Zl _ng\mbhgl h_ X" * !X * !T+ aZo^ ma^ _hkfl beenlmkZm^] bg Bb`nk^ 1+ iZg^e 7- AZ\a bl h_
\eZllb\Ze _hkf- K-;. (X) bl ihlbmbo^ b_ ma^ bgo^lmf^gm bl ln\\^ll_ne+ X 5 X"; bm aZl ihlbmbo^ lehi^
Zg] bl \hg\Zo^- Em bl gZmnkZe maZm K'-;.( (/) 5 /; R aZl aZ] ma^ \hg"]^g\^ mh fZd^ ma^ bgo^lmf^gm
lh ma^k^ bl ihlbmbo^ oZen^ ng]^k 8URW9 bg aZobg` fZ]^ bm- Jhm^ maZm K'-;.( bl lahpg pbma `k^Zm^k
\hg\Zobmr maZg K-;.-
=g ^mab\Ze ]^\blbhg ]^\b]^l pab\a h_ ma^ mph ikZ\mb\^l bl ma^ f^]bZmbg` ikZ\mb\^ Pa^ ebd^ebahh]l
h_ l^e^\mbg` URW hk 8URW9 Zk^ ]^m^kfbg^] [r W-;. Zg] W'-;.( bg ^jnZmbhg 10- Sbma hnk Zllnfimbhgl
W-;. % / [nm W'-;.( < K'-;.( (!T) ! K-;. (!T)- =ee hma^k mabg`l [^bg` ^jnZe+ 8URW9 bl fhk^ ebd^er mh [^
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, /7
\ahl^g maZg URW pa^g X2 3 !T 3 X@ Zg] e^ll ebd^er hnmlb]^ mabl bgm^koZe- Obg\^ K'-;.( (!X2 !T) (
K-;. (!X2 !T)+ R bl bl e^ll ebd^er mh l^ee ng]^k 8URW9- D^g\^ R pbee ^qab[bm ma^ ]blihlbmbhg ^!^\m- Jhm^
maZm _hk !T * / R [^aZo^l Zl b_ `ho^kg^] [r URW Zg] pbee l^ee-
Lnk^ ikhli^\m ma^hkr phne] \hkk^lihg] mh Bb`nk^ 1+ iZg^e 8+ bg pab\a X@ < X"- = lbmnZmbhg
bg pab\a R kZib]er \ehl^l hnm ehl^kl pabe^ knggbg` pbma pbgg^kl bl lahpg bg iZg^e 9 bg pab\a
X@ ! X" 5 X" ! X2- LkZ\mb\^ ma^hkr ikhob]^l Zg ^e^`Zgm ^qieZgZmbhg h_ mabl Zli^\m h_ bgo^lmhk
[^aZobhnk Zg]+ [r fh]b_rbg` ma^ _hkfl h_ K-;. (X) Zg] K'-;.( (X)+ bl \ZiZ[e^ h_ ^qik^llbg` Z pb]^k
kZg`^ h_ [^aZobhnk maZg hnk ikhli^\m ma^hkr- Bhk bglmZg\^+ K-;. (X) \hne] aZo^ `k^Zm^k \hg\Zobmr
maZg K'-;.( (X)+hk K-;. (X) Zg] K'-;.( (X) \hne] bgm^kl^\m hger hg\^+ hk ghm Zm Zee- =emahn`a bm l^^fl
k^ZlhgZ[e^ maZm K'-;.( (X") 5 / < K-;. (X")+ mabl fb`am ghm ahe] bg `^g^kZe-
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= ?AK+ R+ \ahhlbg` ahp mh Zeeh\Zm^ lnkienl \Zla k^lhnk\^l fZd^l ]b!^k^gm ]^\blbhgl ]^i^g]bg`
hg pab\a `hh] la^ \ahhl^l+ \hgl\bhnler hk ghm+ mh fZd^ ma^ ]^\blbhg pbma- Pa^ `hh]l h_ ^Z\a h_
R'l iZkmb\biZmbhg ikZ\mb\^l Zk^ ebd^er mh fZd^ ]b!^k^gm \ahb\^l- IZ]^ [r ma^ "kf `hh]+ R fb`am
\ahhl^ mh Zeeh\Zm^ fhlm k^lhnk\^l mh [^g^"m d^r \hkihkZm^ lmZd^ahe]^kl ln\a Zl laZk^ahe]^kl+ ma^
phkd_hk\^+ hk \nlmhf^kl- D^k lh\bZe `hh] fb`am bg\ebg^ R mh nl^ k^lhnk\^l bg Z\mbobmb^l ]^lb`g^]
mh ^gaZg\^ a^k lh\bZe lmZmnl ln\a Zl nlbg` ma^ "kf'l k^lhnk\^l _hk \hkihkZm^ ^qiZglbhg hk ^fibk^,
[nbe]bg`- BbgZeer R'l ^\hghfb\ `hh] fb`am \ahhl^ Zg hnm\hf^ maZm fZqbfbs^l a^k i^klhgZe p^Zema
hk \hglnfimbhg- =g ^mab\Ze ]^\blbhg ]^m^kfbg^l pab\a iZkmb\biZmbhg ikZ\mb\^ fZd^l ma^ Zeeh\Zmbhg
]^\blbhg-
Bb`nk^ 2 lahpl Z lbfieb"^] ikZ\mb\^ g^mphkd _hk Zg bg]bob]nZe R- Pa^ ikZ\mb\^ lmkn\mnk^ bl
" < 6=2 D2 <2 8=9;2 8D9;2 8D9;2 URW 2 07 _hk Z ahnl^ahe] ikZ\mb\^ = + Z lh\bZe ikZ\mb\^ D+ Z
"kf ikZ\mb\^ < + khe^ ikZ\mb\^l 8=9+ 8D9+ Zg] 8< 9+ Zg] R'l ^\hghfb\ ikZ\mb\^ URW- S^ ghp ]khi
ma^ R ln[l\kbim hg ma^ khe^ ikZ\mb\^l- Pa^ ikZ\mb\^ 0 k^ik^l^gml ma^ ^qm^kgZe phke]+ R 4, 0 - RZen^l
ZmmZ\a^] mh Zkkhpl k^ik^l^gm kZm^l h_ [^g^"m mkZgl_^k+ \hfikblbg` \Zla Zg] ikh]n\m- ?bk\neZk
Zkkhpl _khf Z ikZ\mb\^ mh bml^e_ k^ik^l^gm lZobg`l- Eg ma^ lbfneZmbhg R \hgmkb[nm^l mh = Zg] D- 8< 9
bl Z \hgmkb[nmbg` ikh]n\mbo^ ikZ\mb\^ mh ma^ "kf < - Em `^g^kZm^l [^g^"m h_ 0 (Zl eZ[hnk) pab\a bl
mkZgl_^kk^] mh ma^ "kf bg k^mnkg _hk (Z lZeZkr h_) /18- OZeZkr bl ]blmkb[nm^] obZ URW+ 8=9 Zg] 8D9
mh = Zg] D- 8=9 bl Z \hgmkb[nmbg` \hglnfimbo^ ikZ\mb\^ mh ma^ ahnl^ahe] = - Dhnl^ahe] Z\mbobmr
\hglnf^l /13+ H1* < /13+ Zg] H
1
'*( < /10 lniihkm^] [r Z mkZgl_^k h_ /10 _khf =; p^ aZo^ H
1
/ < /12+
_ng]^] [r bg\hf^ _khf = Zg] 8D9;; URW aZl G-;.&-;. < /10 ]^ghmbg` lZobg`l Zm mabl kZm^-
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0. LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
Kger g^m #hpl mh Zg] _khf 0 Zk^ lahpg- Pa^ lbfneZmbhg Zllnf^l maZm mhmZe eZ[hnk h_ 0///+
Zg] Z]]bmbhgZe ikh]n\m `^g^kZmbhg [r < bml^e_ h_ G) < 4/+ bl \hgo^km^] bgmh ikh]n\m Zee h_ pab\a
bl lhe]- K_ mabl = [nrl /15 Zg] D [nrl /12- Behpl mh 0 _khf < Zk^ 78810 h_ pZ`^l ienl 0/3810 h_
ikh]n\m; Behpl mh < _khf 0 Zk^ 888 hk eZ[hnk ienl 0/3710 h_ ikh]n\m ink\aZl^]- OZeZkr ^qi^gl^l
mhmZe 8// lh ma^k^ bl Z k^lb]n^ G)&) < 04/ h_ k^mZbg^] ^Zkgbg`l- S^ lniihl^ ma^ liZ\^l h_ Z\mbobmb^l
Zg] `hh]l Zk^ ^Z\a l^o^g ]bf^glbhgZe- 63K>7>$" Zg] 63F>7>$" _hkf Z [Zlbl _hk 1 Zg] / k^li^\mbo^er-
AZ\a ikZ\mb\^ bl bg bml ink^ lmZm^ _hk [hma bml Z\mbobmr Zg] bml `hh]+ K> < 3K>+ F> < 3F>+ _hk Zee T , "-
S^ Zllnf^ _hk lbfieb\bmr maZm K> Zg] F> Zk^ \hglmZgm- A!^\mbo^er bg ^jnZmbhgl 5 Zg] 6 p^ l^m
$4 < $0 < /-
PZ[e^ 0 `bo^l ma^ kZm^l h_ ikh]n\mbhg h_ [^g^"m Zg] ^lm^^f Zllh\bZm^] pbma ^Z\a ink^ Z\mbobmr
Zg] `hh] Zg] ma^ \hlml h_ ^Z\a ink^ Z\mbobmr- Pa^l^ Zk^ \hglblm^gm pbma Bb`nk^ 2- PZ[e^ 0 Zelh
`bo^l ikZ\mb\^ lbs^l+ A>+ Zg] fbgbfnf k^jnbk^] e^o^el h_ ^g`Z`^f^gm _hk ^Z\a ikZ\mb\^+ 0102&> < /10-
S^ bfihl^ Z fZqbfnf e^o^e h_ ^g`Z`^f^gm _hk mabl bg]bob]nZe+ 01/3; < 2- = \hgl^jn^g\^ h_ mabl
li^\b"\Zmbhg bl maZm Zm Zgr hg^ mbf^ mph ikZ\mb\^l aZo^ ^g`Z`^f^gm 0+ hg^ ikZ\mb\^ aZl ^g`Z`^f^gm
/15+ Zg] ma^ k^fZbgbg` _hnk ikZ\mb\^l aZo^ fbgbfnf ^g`Z`^f^gm /10- Pa^ "gZe \henfgl `bo^ bgbmbZe
oZen^l h_ ma^ lZeb^g\^l P;&> Zg] ^q\^ee^g\^l .;&>+ Zg] li^\b"^l ma^ o^\mhk G; nl^] bg ^jnZmbhg 0/-
EgbmbZeer ^o^kr ikZ\mb\^ aZl ^jnZe lZeb^g\^ pbma R-
UEgl^km PZ[e^ 0 Z[hnm a^k^W
NZm^l h_ [^g^"m mkZgl_^k Zk^ `bo^g bg PZ[e^ 1; ma^r Zk^ \hglblm^gm pbma ma^ mkZgl_^k kZm^l lahpg
bg Bb`nk^ 2- PZ[e^ 2 lahpl nk`^g\b^l+ ihp^kl Zg] e^`bmbfZ\b^l+ pabe^ ma^ `hh]l 3K> Zk^ li^\b"^] bg
PZ[e^ 3 [r ma^bk ^!^\m hg [Zlbl ^e^f^gml h_ #+ Zllnf^] mh [^ ebg^Zk- Agmkb^l bg ma^ mZ[e^ k^\^bo^ Z
p^b`am h_ ^bma^k *0 hk !0+ Zl bg]b\Zm^]+ _khf ma^ \hkk^lihg]bg` `hh]- =ee hma^k p^b`aml Zk^ s^kh- Eg
mabl beenlmkZmbhg ^o^kr `hh] bl bg]b!^k^gm mh R'l f^gmZe lmZm^; hger \hglnfimbhg Zg] [^g^"m mkZgl_^k
fZmm^k- Ao^kr `hh] ihlbmbo^er p^b`aml g^m [^g^"m bg#hp bgmh ma^ ikZ\mb\^ bm [^ehg`l mh- Chh]l _hk
ikZ\mb\^l pbma \hglnfimbhg ihlbmbo^er p^b`am \hglnfimbhg- Eg Z]]bmbhg `hh]l fZr p^b`am #hpl
maZm bg]bk^\mer [^g^"m hk ]blZ]oZgmZ`^ ma^bk ikZ\mb\^- Pa^ ^\hghfb\ ikZ\mb\^ `hh] K-;. bg mabl
beenlmkZmbhg _Zohnkl lZobg` ho^k li^g]-
UEgl^km PZ[e^l 1+ 2 Zg] 3 Z[hnm a^k^W
4-0 N^lneml h_ ma^ lbfneZmbhg9 gh ]^\blbhg fZdbg`
Obg\^ `hh]l+ Z\mbobmb^l+ Zg] mkZgl_^k kZm^l Zk^ \hglmZgm bm bl hger f^gmZe lmZm^ maZm ^oheo^l makhn`a
mbf^- Dhp^o^k ^o^g bg mabl lbfieb"^] \hgm^qm p^ l^^ lmkbdbg` bgm^km^fihkZe [^aZobhnk- S^ lbfneZm^
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 0/
mabl ikZ\mb\^ lrlm^f ho^k Z 0/,r^Zk i^kbh]- Pa^ ^ohenmbhg h_ g^m ikZ\mb\^ ^lm^^f 0;&>W;&>+ ^g`Z`^,
f^gml 0;&>+ ^q\^ee^g\^l .;&>+ Zg] ikZ\mb\^ lZeb^g\^l P;&> Zk^ lahpg bg Bb`nk^ 3- Eg ma^ "`nk^+ ma^
ikZ\mb\^l 8=9+ 8< 9+ 8D9+ Zg] URW Zk^ ]^ghm^] [r =C+ < C+ DC Zg] ;- H^o^el h_ g^m ^lm^^f Zk^
lahpg bg iZg^e 6- H^o^el kbl^ lm^Z]ber ^q\^im pa^k^ ]khil h\\nk pa^g ^g`Z`^f^gml \aZg`^- Pa^
`k^Zm^lm g^m ^lm^^f \hf^l bgbmbZeer _khf ma^ lh\bZe ikZ\mb\^+ [nm Zm Zkhng] mbf^ 6 ma^ ahnl^ahe]
khe^ ikZ\mb\^ ho^kmZd^l bm- LZg^e 7 lahpl ^g`Z`^f^gm e^o^el- Pa^l^ Zem^k ]bl\k^m^er Zl e^o^el h_
^lm^^fl \aZg`^- Pa^ ikZ\mb\^l pbma ma^ ab`a^lm e^o^el h_ g^m ^lm^^f aZo^ ma^ ab`a^lm ^g`Z`^f^gml-
EgbmbZeer ma^ mph ikZ\mb\^l pbma ma^ ab`a^lm ^lm^^f+ Zg] a^g\^ ma^ ab`a^lm ^g`Z`^f^gml+ Zk^ <
Zg] D- =m Zkhng] r^Zk 1 mabl lpbm\a^l mh = Zg] D- PhpZk]l ma^ ^g] h_ ma^ m^g r^Zk lbfneZmbhg
i^kbh] ma^ lh\bZe khe^ Zg] ahnl^ahe] khe^ ikZ\mb\^l aZo^ ma^ ab`a^lm ^lm^^fl Zg] a^g\^ ma^ ab`a^lm
^g`Z`^f^gml-
UEgl^km Bb`nk^ 3 Z[hnm a^k^W
Eg hnk l\^gZkbh ^q\^ee^g\^l (iZg^e 8) Zk^ bg\k^Zlbg`- Pa^ kZm^ h_ bg\k^Zl^ ]^i^g]l hg G; Zg]
0;&>- .;&/ bg\k^Zl^l fhlm kZib]er+ ]^libm^ Z ehp oZen^ h_ G;+ [^\Znl^ D aZl ab`a ^g`Z`^f^gm- Pa^
e^o^e h_ ^q\^ee^g\^ h_ ma^ ahnl^ahe] khe^ ikZ\mb\^ bg\k^Zl^l kZib]er _khf Zkhng] r^Zk 6 Z_m^k bml
^g`Z`^f^gm bg\k^Zl^l- BbgZeer+ iZg^e 9 h_ ma^ "`nk^ lahpl ikZ\mb\^ lZeb^g\^l- EgbmbZeer ]blmkb[nm^]
^jnZeer [^mp^^g ikZ\mb\^l+ lZeb^g\^l h_ ^o^kr ikZ\mb\^ ^q\^im ; ]^\k^Zl^l+ Zemahn`a 8< 9 ]^\k^Zl^l
fhk^ lehper maZg ma^ hma^k ikZ\mb\^l- =m Zkhng] 1 r^Zkl+ pa^g R [^\hf^l _neer ^g`Z`^] pbma D+
D'l lZeb^g\^ bg\k^Zl^l ]kZfZmb\Zeer+ pabe^ maZm h_ ; Zg] 8< 9 _Zee mhpZk]l ma^ e^o^el h_ ma^ hma^k
ikZ\mb\^l- =m mbf^ 6 ^g`Z`^f^gml \aZg`^ e^Z]bg` mh Z fZllbo^ kbl^ bg ma^ lZeb^g\^ h_ 8=9 Zg]
]^\ebg^l bg = + ;+ Zg] D- Em bl \e^Zk maZm f^gmZe lmZm^ ^oheo^l bg Z \hfie^q fZgg^k- Pabl e^Z]l mh
eZk`^ bgm^km^fihkZe oZkbZmbhg bg ]^\blbhg hnm\hf^l-
4-1 N^lneml h_ ma^ lbfneZmbhg9 pbma ]^\blbhg fZdbg`
S^ ghp lniihl^ maZm R fnlm \ahhl^ [^mp^^g mak^^ Zem^kgZmbo^ lmZm^l- Pa^ ]b!^k^gm hnm\hf^l k^lnem
bg ]b!^k^gm kZm^l h_ [^g^"m mkZgl_^k [^mp^^g ikZ\mb\^l- Pa^l^ Zk^ li^\b"^] PZ[e^ 4- Knm\hf^ <
_Zohnkl ma^ "kf+ hnm\hf^ D _Zohnkl ma^ lh\bZe ikZ\mb\^+ Zg] hnm\hf^ URW ma^ ^\hghfb\ ikZ\mb\^-
Agmkb^l bg [he] ]^ghm^ \aZg`^l _khf ma^ [Zl^ \Zl^ `bo^g bg PZ[e^ 1- Eg hnm\hf^ < ma^ "kf k^]n\^l
ma^ oZen^ h_ ma^ `hh]l bml l^eel mh R'l ikZ\mb\^l+ Zg] ma^ lZeZkr iZb] mh R+ Zg] bg\k^Zl^l bml k^mZbg^]
^Zkgbg`l- Pa^ oZen^ h_ \hglnfimbhg bg R'l ikZ\mb\^l bl k^]n\^]- Eg hnm\hf^ D ma^ ^\hghfb\ ikZ\mb\^
`bo^l fhk^ mh 8D9 mh iZll hg mh D _hk \hglnfimbhg- Ph \hfi^glZm^ URW k^]n\^l lZobg`l Zg] ma^
#hp mh 8=9- Eg hnm\hf^ URW ma^ ^\hghfb\l ikZ\mb\^ bg\k^Zl^l lZobg`l [r k^]n\bg` #hpl mh 8D9 Zg]
8=9 lh maZm \hglnfimbhg bl k^]n\^]-
00 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
UEgl^km PZ[e^ 4 Z[hnm a^k^W
Eg mabl beenlmkZmbhg (b) ikZ\mb\^ `hh]l Zk^ "q^] Zg] (bb) ma^ kZgdbg`l bg]n\^] [r `hh]l ]^i^g]l
hger hg \hglnfimbhg Zg] [^g^"m mkZgl_^k- ?hgl^jn^gmer+ Zl ma^l^ Zk^ "q^]+ ikZ\mb\^ [Zl^] ]^\blbhgl
bg mabl beenlmkZmbhg ]h ghm \aZg`^ mahn`a mbf^9 < Zg] 8< 9 ZepZrl \ahhl^ hnm\hf^ < ; D Zg] 8D9
ZepZrl \ahl^ hnm\hf^ D; Zg] =+ 8=9+ Zg] ; ZepZrl \ahl^ hnm\hf^ URW- Eg Z fhk^ `^g^kZe l^mmbg`+
_hk bglmZg\^ b_ `hh]l p^k^ ghm bg]b!^k^gm mh f^gmZe lmZm^+ bm bl \e^Zk _khf ma^ k^lneml bg l^\mbhg 4-0
maZm hnm\hf^l \hne] oZkr makhn`a mbf^-
Pa^ ^mab\Ze ]^\blbhg \ahhl^l pab\a ikZ\mb\^ mh mZd^ ma^ ng]^kerbg` ]^\blbhg nlbg` ma^ f^\aZgblf
]^l\kb[^] bg l^\mbhg 2-2- =g ^mab\Ze ]^\blbhg ]^m^kfbg^l ma^ ikh[Z[bebmb^l+ \hfinm^] pbma ^jnZmbhg
14+ ng]^k pab\a Z ikZ\mb\^ bl \ahl^g mh mZd^ Z ikZ\mb\^ ]^\blbhg- Bb`nk^ 4+ iZg^e 6 lahpl ma^l^
ikh[Z[bebmb^l pa^g ma^ ^mab\Ze ]^\blbhg bl fZ]^ Zm mbf^l ni mh mbf^ 04- Pa^k^ bl \hglb]^kZ[e^
oZkbZmbhg ho^k mabl i^kbh]- Qi mh mbf^ 7+ ; bl fhlm ebd^er mh mZd^ ma^ ]^\blbhg- Dhp^o^k 8D9+ pab\a
Zkhng] mbf^ 7 aZl Zefhlm s^kh ikh[Z[bebmr h_ mZdbg` ma^ ]^\blbhg+ bl+ [r mbf^ 00+ ma^ fhlm ebd^er
mh ]h lh- = + < + Zg] 8< 9+ pab\a Zm mbf^ / aZ] lb`gb"\Zgm ikh[Z[bebmb^l h_ [^bg` l^e^\m^] Zl ma^
f^]bZmbg` `hh] aZo^+ [r mbf^ 04+ hger o^kr lfZee ikh[Z[bebmb^l h_ [^bg` l^e^\m^]-
UEgl^km Bb`nk^ 4 Z[hnm a^k^W
LZg^e 7 h_ Bb`nk^ 4 lahpl ma^ ikh[Z[bebmr h_ ^Z\a hnm\hf^+ `bo^g ma^ mbf^ Zm pab\a ma^ ^mab\Ze
]^\blbhg bl mZd^g- Pa^ ikh[Z[bebmr h_ hnm\hf^ < + _hk bglmZg\^+ bl ma^ lnf h_ ma^ ikh[Z[bebmb^l maZm
^bma^k < hk 8< 9 Zk^ \ahl^g mh mZd^ ma^ ng]^kerbg` ikZ\mb\^ ]^\blbhg- Qi ngmbe mbf^ 0/ hnm\hf^ URW
bl ma^ fhlm ebd^er hnm\hf^- =_m^k mbf^ 0/ hnm\hf^ D bl ma^ fhlm ebd^er- Knm\hf^ < + _Zohnkbg` ma^
"kf+ bl ZepZrl ma^ e^Zlm ebd^er hnm\hf^- Eml \aZg\^ h_ l^e^\mbhg ]^\ebg^l _khf Zkhng] /12 mh Zkhng]
/1/0-
Eg mabl beenlmkZmbhg ma^ bgm^kZ\mbhg h_ \hfihg^gml h_ ma^ lbfneZmbhg bl \hfie^q+ e^Z]bg` mh
ln[me^+ Zg] i^kaZil ng^qi^\m^]+ k^lneml- = lbfie^k o^klbhg+ pbma _^p^k \hfihg^gml+ phne] rb^e]
Z fhk^ lmkZb`am_hkpZk] ebgd [^mp^^g hnm\hf^l Zg] ma^ bgbmbZe \hg"`nkZmbhg- LkZ\mb\^ lZeb^g\^l
]^m^kfbg^ ma^ hnm\hf^l h_ ^mab\Ze ]^\blbhgl Zg] a^g\^ ma^ hnm\hf^l h_ ma^ ng]^kerbg` ]^\blbhg-
OZeb^g\^l ^oheo^ mhpZk]l ikZ\mb\^l pbma ma^ ab`a^lm ^g`Z`^f^gm+ Zg] e^o^el h_ ^g`Z`^f^gml ]^i^g]
hg ma^ k^eZmbo^ oZen^l h_ g^m ^lm^^f k^\^bo^] [r Zg bg]bob]nZe (fh]b"^] [r e^o^el h_ ^q\^ee^g\^ Zg]
ik^llnk^)- Eg ma^ beenlmkZmbhg lfZee \aZg`^l bg g^m ^lm^^f \Zg k^lnem bg eZk`^+ ]bl\k^m^+ \aZg`^l
bg e^o^el h_ ^g`Z`^f^gm+ Zg] a^g\^ mh ihm^gmbZeer eZk`^ \hgl^jn^gmbZe \aZg`^l bg lZeb^g\^l+ Zg]
makhn`a mahl^ mh \aZg`^l bg hnm\hf^l- Eg ma^ lbfneZmbhg ma^ \aZg`^ bg ^g`Z`^f^gm Zkhng] mbf^
1 mh _nee ^g`Z`^f^gm pbma D \Znl^l ma^ lZeb^g\^ h_ D mh bg\k^Zl^ fZkd^]er- ObfbeZker ma^ \aZg`^l
bg ^g`Z`^f^gml Zkhng] mbf^l 6 Zg] 8 \Znl^ _nkma^k ]kZfZmb\ \aZg`^l bg lZeb^g\^l- Pa^l^ k^lnem
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 01
]bk^\mer bg ma^ eZk`^ lpbg`l bg ma^ ikh[Z[bebmb^l h_ l^e^\mbg` ma^ f^]bZmbg` `hh]+ Zg] a^g\^ ma^
hnm\hf^ h_ ma^ ng]^kerbg` ]^\blbhg
S^ l^^ maZm ^o^g bg mabl lbfieb"^] ^qZfie^ ^mab\Ze ]^\blbhgl Zk^ \hfie^q Zg] ]rgZfb\- Pa^
_kZf^phkd fZr aZo^ ma^ ihm^gmbZe mh fh]^e lhf^ h_ ma^ bg\hglblm^g\b^l Zg] insse^l bg k^Ze eb_^
^\hghfb\ ]^\blbhg,fZdbg` ln\a Zl "q^],\hlm ik^l^gm [bZl k^ihkm^] bg ma^ bgm^km^fihkZe \ahb\^
ebm^kZmnk^ (>^gaZ[b[ ^m Ze- 1/0/) Zg] hma^k iZkZ]hq^l f^gmbhg^] ^Zkeb^k bg mabl iZi^k-
* -ED9BJH@EDH
S^ lahp maZm Z ikZ\mb\^ _kZf^phkd _hng]^] bg IZ\Egmrk^ (0874) \Zg [^lm k^#^\m fnemb,l^e_ Zli^\ml
h_ bg]bob]nZe ]^\blbhg fZdbg` ikhihl^] bg [^aZobhnkZe ^\hghfb\l Zg] "gZg\^ ebm^kZmnk^- =\\hk]bg`
mh hnk _kZf^phkd ma^k^ Zk^ mak^^ \Zm^`hkb\Zeer ]blmbg\m mri^l h_ ]^\blbhgl- LkZ\mb\^l aZo^ Z `hh]
Zg] fZd^ ]^\blbhgl Z\\hk]bg` mh maZm `hh]; bg]bob]nZel fZd^ ^mab\Ze ]^\blbhgl mh l^e^\m ma^ ikZ\mb\^
`hh] nl^] mh mZd^ Zg ng]^kerbg` ]^\blbhg; Zg] ma^r fZd^ eb_^lmre^ ]^\blbhgl Z[hnm ma^bk ^g`Z`^f^gm
pbma ma^ ikZ\mb\^l ma^r [^ehg` mh-
Pa^k^ Zk^ l^o^kZe bgghoZmbo^ _^Zmnk^l bg ma^ ikhihl^] ma^hk^mb\Ze _kZf^phkd- Bbklm bm i^kfbml
bg]bob]nZel mh ihll^ll a^m^kh`^g^hnl Zg] \hgmkZ]b\mhkr ik^_^k^g\^ kZgdbg`l- Pabl a^eil ^qieZbg
l^^fbg`er bkkZmbhgZe ]^\blbhgl maZm ]h ghm fZqbfbl^ nmbebmr bg bg\hf^ hk \hglnfimbhg- Pabl bl bg ebg^
pbma ^qi^kbf^gmZe [^aZobhnkZe ^\hghfb\l Zg] "gZg\^- O^\hg]er+ bm Zeehpl ^mab\Ze \hglb]^kZmbhgl mh
]hfbgZm^ bg]bob]nZe nmbebmr fZqbfblZmbhg bg bg\hf^; mabl bl \hglblm^gm pbma [^aZobhnkZe ^\hghfb\l+
lh\bZe \ahb\^ ]^\blbhg kne^l Zg] ikhli^\m ma^hkr- Pabk]er+ p^ \Zg ^qieZbg mbf^ bg\hglblm^gm ]^\blbhgl
Zg] \hffbmf^gm ikh[e^fl Zl ik^_^k^g\^ hk]^kbg`l Zg] ]^\blbhgl Zem^k ho^k mbf^- Knk _kZf^phkd
Zeehpl oZkbZmbhg bg himbfZe \ahb\^l [hma ho^k ikZ\mb\^l Zg] mbf^- HZlm+ bg hnk ma^hk^mb\Ze _kZf^phkd
]^\blbhgl Zk^ ^qieb\bmer fZ]^ bg Z lh\bZe \hgm^qm+ Zg] ghm cnlm bg ma^ bg]bob]nZe oZ\nnf h_ Yahfh
^\hghfb\nl'- Eg maZm l^gl^ bm bl \hglblm^gm pbma [^aZobhnkZe ]^\blbhg fZdbg` hnm\hf^l ln\a Zl
ma^ \Zl^ h_ ma^ ]blihlbmbhg ^!^\m Zg] Z`^g\r \hlm \hglb]^kZmbhgl- Bhk ma^l^ k^Zlhgl+ p^ [^eb^o^
hnk _kZf^phkd h!^kl Zg bfihkmZgm mhhe _hk fh]^eebg` ikZ\mb\Ze ^\hghfb\ Zg] "gZg\bZe ]^\blbhg
fZdbg`-
!"&)*-'$#%$($),+ Pa^ Znmahkl phne] ebd^ mh maZgd =gmahgr B^kg^k Zl p^ee Zl iZkmb\biZgml Zm ma^ 0./2 >Z\a^eb^k
BbgZg\^ Oh\b^mr \hg_^k^g\^* ma^ 0./2 >=B= \hg_^k^g\^* Zg] _khf l^fbgZkl Zm @^ Ihgm_hkm Qgbo^klbmr* ?ho^gmkr
Qgbo^klbmr* ma^ Qgbo^klbmr h_ @nkaZf Zg] ma^ Qgbo^klbmr h_ HZg\Zlm^k _hk ma^bk a^ei_ne \hff^gml Zg] ln``^lmbhgl
hg ^Zkeb^k o^klbhgl h_ mabl iZi^k, S^ `kZm^_neer Z\dghpe^]`^ ma^ \hgmkb[nmbhg h_ UnebZ Nh]bhghoZ Zg] Or^] IZglhh[
Inkla^] bg ma^ ]^o^ehif^gm h_ mabl iZi^k,
02 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
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26, Nhee* N, '/764(, Pa^ an[kbl arihma^lbl h_ \hkihkZm^ mZd^ho^kl, 6OTQNBL OG /TRJNFRR! (, '0(* /75+0/4,
27, OZrfZg* O,* % Kg\ne^k* =, '0..7(, =g bgo^lmb`Zmbhg h_ mbf^ bg\hglblm^g\r, 8BNBHFMFNS >DJFNDF! (( '1(* 25.+260,
3., O\ahem^g* I,* % N^Z]* @, '0./.(, Pa^ ilr\aheh`r h_ bgm^km^fihkZe mkZ]^+h!l, ;RXDIOLOHJDBL =FUJFV! $$* '1(*
703+722,
3/, Oa^_kbg* D,* % OmZmfZg* I, '/763(, Pa^ ]blihlbmbhg mh l^ee pbgg^kl mhh ^Zker Zg] kb]^ ehl^kl mhh ehg`8 Pa^hkr
Zg] ^ob]^g\^, 6OTQNBL OG 3JNBNDF! '# '1(* 555+57.,
30, Or]ghk* F,'0./.(,'Ko^k(bglnkbg` Ih]^lm Nbldl, .MFQJDBN 2DONOMJD 6OTQNBL- .PPLJFE 2DONOMJDR! % '2(* /55+
/77,
31, PaZe^k* N, '/76/(, Ohf^ ^fibkb\Ze ^ob]^g\^ hg ]rgZfb\ bg\hglblm^g\r, 2DONOMJDR LFSSFQR! + '1(* 0./+0.5,
32, Po^kldr* =, '/747(, EgmkZglbmbobmr h_ ik^_^k^g\^l, ;RXDIOLOHJDBL =FUJFV! *) '/(* 1/,
33, Po^kldr* =,* % GZag^fZg* @, '/770(, =]oZg\^l bg Lkhli^\m Pa^hkr8 ?nfneZmbo^ N^ik^l^gmZmbhg h_ Qg\^kmZbgmr,
6OTQNBL OG =JRK BNE @NDFQSBJNSX! ( '2(* 075+101,
34, S^[^k* I,* % ?Zf^k^k* ?, B, '/776(, Pa^ ]blihlbmbhg ^!^\m bg l^\nkbmb^l mkZ]bg`8 =g ^qi^kbf^gmZe ZgZerlbl,
6OTQNBL OG 2DONOMJD /FIBUJOQ BNE 9QHBNJYBSJON! && '0(* /45+/62,
04 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
Bb`nk^ 0 I^k`^kl Zg] Z\jnblbmbhgl9 Z lbfieb"^] ikZ\mb\^ k^ik^l^gmZmbhg
Jhm^l9
% lmZg]l _hk ma^ "kf ikZ\mb\^* ) _hk laZk^ahe]^k ikZ\mb\^*$ _hk ma^ ]bk^\mhk ikZ\mb\^* V1X bl ma^ ^\hghfb\ ikZ\+
mb\^* %$&' Zg] %% &' Zk^ ma^ ]bk^\mhk+ Zg] "kf+k^eZm^] khe^l h_ bg]bob]nZe 1* Zg] #1$ bl ma^ $^qm^g]^] fh]^e$
^\hghfb\ ikZ\mb\^ ]^kbobg` _khf ma^ Z]]bmbhgZe [^g^"m k^\^bo^] _khf [hma ma^ %$&' Zg] %% &',















































@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 07
PZ[e^ 0 EgbmbZe lmZm^ h_ ma^ lrlm^f
LkZ\mb\^+ T =mmkb[nm^l h_ 3K> Zg] 3F> =mmkb[nm^l h_ T =mmkb[nm^l h_ R
J (3K>) G (3F>) H1 (3F>) H3 (3F>) A> 0859 P; (/) .; (/) G;
= /-0 / /-3 / 0/ /-0 /-2 /-3 /-4
8=9 /-0 / /-0 / 0 /-0 /-2 /-4 /-4
< /-0 0/4/ / / 0/// /-0 /-2 /-1 /-1
8< 9 /-0 0 / / 0 /-0 /-2 /-2 /-3
. 0-/ / /-2 / 0/ /-0 /-2 /-1 /-1
8D9 0 / / / 0 /-0 /-2 /-3 /-5
URW /-0 / / / 0 /-0 /-2 /-1 /-1
Jhm^l9
5 bl ma^ ahnl^ahe] ikZ\mb\^* > bl ma^ lh\bZe ikZ\mb\^ Zg] 5 bl ma^ "kf ikZ\mb\^, %&&* %)&* %% & \hkk^lihg] mh
ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1, V1X bl ma^ ^\hghfb\ ikZ\mb\^* . '!/(( lmZg]l _hk
ma^ ^lm^^f `^g^kZm^] [r ma^ &ink^& `hh] _khf ^g`Z`bg` pbma Z ikZ\mb\^ 2 Zg] , '!+(( bl ma^ [^g^"m `^g^kZm^] [r ma^
&ink^& Z\mbobmr bg ikZ\mb\^ 2* -" '!+(( Zg] -# '!+(( Zk^ ma^ kZm^l h_ \hglnfimbhg h_ [^g^"m Zg] ^lm^^f k^jnbk^] [r ma^
ng]^kmZdbg` h_ Z ink^ Z\mbobmr bg ikZ\mb\^ 2* (( bl ma^ ikZ\mb\^ lbs^* "%$& lmZg]l _hk fbgbfnf ^g`Z`^f^gm* Zg]
0' '.( bl ma^ ]^`k^^ h_ lZeb^g\^ [^mp^^g ma^ ikZ\mb\^ Zg] ma^ bg]bob]nZe, !' '.( \hkk^lihg]l mh ma^ kZm^ h_ ^q\^ee^g\^
'ikh"\b^g\r( h_ ma^ bg]bob]nZe 1 Zg] ,' bl ma^ [^g^"m kZm^ k^\^bo^] [r 1&l i^klhgZe ikZ\mb\^,
1. LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
PZ[e^ 1 NZm^l h_ [^g^"m mkZgl_^k
>^g^"m mkZgl_^k Ph
= 8=9 < 8< 9 . 8D9 URW 0
Bkhf
= / /-0 /-5 / /-0 / / /
8=9 /-5 / / / / / / /
< /-5 / 04/ /-8 /-2 / / 0837-1
8< 9 / / 0 / / / /-8 /
. / / /-2 / / / / /
8D9 / / / / /-1 / / /
URW / /-5 / / / /-1 /-0 /
0 / / 1/37-0 / / / / /
Jhm^l9
5 bl ma^ ahnl^ahe] ikZ\mb\^* > bl ma^ lh\bZe ikZ\mb\^ Zg] 5 bl ma^ "kf ikZ\mb\^, %&&* %)&* %% & \hkk^lihg] mh
ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1, V1X bl ma^ ^\hghfb\ ikZ\mb\^ Zg] " lmZg]l _hk
^qm^kgZe phke] pa^k^ 1 #! " ,
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 1/
PZ[e^ 2 Qk`^g\b^l+ ihp^kl Zg] e^`bmbfZ\b^l
Qk`^g\b^l Ph S H
= 8=9 < 8< 9 . 8D9 URW
Bkhf
= / 0 / / / / / /-4 /-4
8=9 / / / / / / 0 /-4 /-4
< 0 / / 0 0 / / /-4 /-4
8< 9 / / 0 / / / / /-4 /-4
. 0 / / / / 0 / /-4 /-4
8D9 / / / / / / 0 /-4 /-4
URW / / / 0 / / / /-4 /-4
Jhm^l9
5 bl ma^ ahnl^ahe] ikZ\mb\^* > bl ma^ lh\bZe ikZ\mb\^ Zg] 5 bl ma^ "kf ikZ\mb\^, %&&* %)&* %% & \hkk^lihg] mh
ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1, V1X bl ma^ ^\hghfb\ ikZ\mb\^* * lmZg]l _hk
ihp^k Zg] ' _hk e^`bmbfZ\r,
10 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
PZ[e^ 3 Oi^\b"\Zmbhg h_ ma^ ink^ `hh]l










* G-;.&'*(+G*&'*( G'*(&* +G-;.&'/(
K) G*&) +G') (&) +G/&) +G)&) G)&* +G)&') (+G)&/
K') ( G)&') (+G)&)
K/ H
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K-;. G') (&-;.+G-;.&-;. G-;.&'*(+ G-;.&'/(
Jhm^l9
2 lmZg]l _hk ikZ\mb\^* & bl ma^ ahnl^ahe] ikZ\mb\^* ) bl ma^ lh\bZe ikZ\mb\^ Zg] & bl ma^ "kf ikZ\mb\^, %&&* %)&* %% &
\hkk^lihg] mh ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1, V1X bl ma^ ^\hghfb\ ikZ\mb\^* ,
lmZg]l _hk [^g^"m* - _hk \hglnfimbhg Zg] /!!" lmZg]l _hk ink^ `hh]l,





























12 LZgZ`bhmbl =g]kbdhihnehl* Jb\d S^[[^k
PZ[e^ 4 @^\blbhg hnm\hf^l . NZm^l h_ [^g^"m mkZgl_^k
Knm\hf^ < Ph
= 8=9 < 8< 9 . 8D9 URW H1
Bkhf
= /-/ /-0 /-5 /-/ /-0 /-/ /-/ $#'
8=9 /-5 /-/ /-/ /-/ /-/ /-/ /-/ /-0
< $#) /-/ %)$#' $#+ $#& /-/ /-/ /-/
8< 9 /-/ /-/ 0-/ /-/ /-/ /-/ $#+ /-/
. /-/ /-/ /-2 /-/ /-/ /-/ /-/ $#&
8D9 /-/ /-/ /-/ /-/ /-1 /-/ /-/ /-/
URW /-/ /-5 /-/ /-/ /-/ /-1 $#$ /-/
Knm\hf^ < - BZohnkl ma^ "kf ikZ\mb\^-
Knm\hf^ D Ph
= 8=9 < 8< 9 . 8D9 URW H1
Bkhf
= /-/ /-0 /-5 /-/ /-0 /-/ /-/ $#'
8=9 $#) /-/ /-/ /-/ /-/ /-/ /-/ /-0
< /-5 /-/ 04/-/ /-8 /-2 /-/ /-/ /-/
8< 9 /-/ /-/ 0-/ /-/ /-/ /-/ /-8 /-/
. /-/ /-/ /-2 /-/ /-/ /-/ /-/ $#)
8D9 /-/ /-/ /-/ /-/ /-1 /-/ /-/ /-/
URW /-/ $#) /-/ /-/ /-/ $#( $#$ /-/
Knm\hf^ D- BZohnkl ma^ lh\b^mr ikZ\mb\^-
Knm\hf^ URW Ph
= 8=9 < 8< 9 . 8D9 URW H1
Bkhf
= / /-0 /-5 / /-0 / / $#'
8=9 $#) / / / / / / /-0
< /-5 / 04/-/ /-8 /-2 / / /
8< 9 / / 0 / / / /-8 /
. / / /-2 / / / / $#&
8D9 / / / / $#& / / /
URW / $#) / / / $#% $#' /
Knm\hf^ URW- BZohnkl R'l ^\hghfb\ ikZ\mb\^-
Jhm^l9
& bl ma^ ahnl^ahe] ikZ\mb\^* ) bl ma^ lh\bZe ikZ\mb\^ Zg] & bl ma^ "kf ikZ\mb\^, %&&* %)&* %% & \hkk^lihg] mh
ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1,V1X bl ma^ ^\hghfb\ ikZ\mb\^ Zg] -" bl ma^ kZm^l
h_ \hglnfimbhg h_ [^g^"m,
@^\blbhg fZdbg` pbma mbf^+bg\hglblm^gm a^m^kh`^g^hnl ik^_^k^g\^l, 13
Bb`nk^ 4- Lkh[Z[bebmb^l h_ hnm\hf^l makhn`a mbf^-
LZg^e =9 Lkh[Z[bebmb^l h_ l^e^\mbg` ^Z\a K>Zl ma^ f^]bZmbg` `hh]-
LZg^e >9 Lkh[Z[bebmr h_ ^Z\a hnm\hf^ h_ ma^ ng]^kerbg` ]^\blbhg-
Jhm^l9
D bl ma^ ahnl^ahe] ikZ\mb\^* O bl ma^ lh\bZe ikZ\mb\^ Zg] D bl ma^ "kf ikZ\mb\^, DN* ON Zg] BN \hkk^lihg] mh
ma^ ahnl^ahe]+* lh\bZe+ Zg] "kf+khe^l ng]^kmZd^g [r ma^ bg]bob]nZe 1, V1X bl ma^ ^\hghfb\ ikZ\mb\^,
